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TEXAS AND PACIFIC RAILWAY COMPANY, 

Chief Enoinkeu's Office, 

Marshall, Texas, May, 1874. 

COL. THOMAS A. SCOTT, 

PiiEsiiJEXT Texas and Pacific Railway : 

SiK : — TIh» rlijirtt»r of tlio T<»X}is and Paoitic Railway Company 
as^raiitiMl hy tln» Cnitml States, provitlos for the constnution 
of a i'ontinm^iis railroad and t*d<*<j^raj)li lino from Slircvoport, 
Louisiana, l»y Marshall, Harrison County, Texas, thence by 
tin* most direct and elij^ilde route, to 1m» determined by the 
Company, n«'ar th*' tliirty-s«'fond parallel of north latitude to 
a jioint at or msir Kl Paso, thence by the most direct and 
♦ditrible rout»» to 1h' selected bv said (*ompanv, through New 
Mexico and Arizona to a ]>oint on the Rio (*olorado, at or near 
the south-eastern boumlary of th«» State of California. Thence 
bv the most tlir«*ct and eli^^iblr route to San l)ie*;o, California, 
to ship's chanufd in the Stati' of (\ilifornia, pursuing in thtf 
location th«'r«-of, as near as may !>»• practicable, the thirty- 
st*c(»nd parallel of mu'tli latitude. 
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This charter also provides for the construction of a rail- 
road from Fort Yuma to San Francisco, n<^ limiting us from 
talking the most ec<momicail advantages of tlit» toi)Ofi^raphy of 
the count}', in leavinj^ our main line. 

It requires that 100 miles each year shall he com])leted from 
its eastern terminus, and 10 miles from its westt»rn terminus 
by May, 1874, and after that 25 miles per year from its west- 
ern terminus until the two lines nie*»t. The rate at which the 
line is to be built from its oastrrn end is materiallv moditicMl 

bv its charter in Texas, which is more fullv explained in a sub- 

ft • ' 

sequent part of this report. 

As far as j)ossibh» we consider the question connected with 
the ccmstruction of tin* nmd as follows: 
1st. Location of Lines. 
2d. (\)nni»ctions. 
3d. Water Su])i)ly. 
4th. Timber. 
5th. Fu«'l. 
Cth. ballast. 
7th. Buildin*^ Ston«». 
Stli. A^ijricultural Resourrrs. 
9th. Mineral H('sourc«»s. 
10th. Land and Town Lots. 
11th. Earninj^s. 

12th. Comiuercial and Military Value. 

You will also tiud, in a coiith'nsi'tl form, estimate's of cost of 
construction an«l e(|uipinents; table of grades, summits and 
distances, and conq>aris<»n with other trans-eontinental lines. 
Annextnl will be found rep(»rts of ILiij^ineiis in rhar«j:e of the 
ditl'erent divisions, with copies of the instructions und«»r which 
thev aeted. 

DIVISIONS. 

• 

For Snrrvifs mul (oustimt'nw. The whole line was divided 
into 5 tlivisions. 

1. Cniis/rfirfinn Ijistoj Fi,i't llnvth. In cliarj^'c of Caiptain 
l\. S. Haves. 

2. Jhtr.ns Division. From Fort AVorth to a point a little 



west of the 100th meridian, ami south of Doubh* Mountain, 
in charge of Messrs. Hoilj^es, Wilson and ()'Nt»ill. 

3. The Peats Division. From the JJrazos Division to Fort 
Bliss, or El Pjiso, on tho Rio Grand**, in char*^** first of Mr. 
R D. Muhlenhurjjj, and tinallv in char^o of Major M. h\ 
Hurd. 

4. Netr Mexico Dicininv, From tlie Uio (irande to tlie 
Pima Villages on the Uio Gihi, in charj^e of Mr. (loorjjje 
Wolcott 

6. Califoniin Division. From the l*ima Villages to San 
Diego, California, in oharp;e of Mr. J. A. Evans. 

EXTENT OF SURVEYS. 

To develop the country in detail on or in th(» vicinity of tlie 

thirty-second parallel of latitude, a hAX of country 2(M) miles 

wide and 1,900 miles h)n|jj was thorouj^^hly explored, 10,000 

miles of instrumental line run, and 15,0<)0 mil«»s of reconnois- 

sanee made from July 1st, 1872, to January 1st, 1874, at a cost 

of $500,000. 

For the detiiiled information as to the line, I n^fer you to 

the reports attached hereto. 

ROAD IN TEXAS. 

In the State of Texas, three divisions of the Texas and 
Pacitic Railway have heen placed under c'onstruetion. 

1. Southern Division, Shn^veport to Fort Worth, *1\\) inilrs. 

2. Trans-continental Division, Trxarkaiia to Fort Worth, 
236 miles. 

3. Jeffei-sou Division, ^larshall to Texarkana, (\\) miles. 

TEXAS ('HARTKK. 

The charter <]franted hv tlu* Statt* <»f Texas rejjuires tli«» com- 
pletion of the road: 

1. From Marshall to Texarkana, its juiution with tlir St. 
Louis, Iron Mountain and Southern Raihvav. l>v Januarv 1st, 
1874. 
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2, From Texarkana to Sherman, Trans-continental Division, 
and from Lougview to Fort Worth, on Southern Division, by 

; July Ist, 1874 ^ 

3. From Sherman to Fort Worth, Trans-coutinental Division, 
by January Ist, 1875. 

( In July, 1872, when the present Company entered upon the 

I work, the road was in operation from Shreveport to Longview, 

! a distance of 66 milea 

* The Company not only intended to build a railroad to the 

i Pacific, developing the country adjacent to the thirty-second 

parallel of latitude, but to construct its eastern divisions, that 
is, two lines diverging from Fort Worth to the east It would 
connect the Pacific Coast and the territories through which 
the line passed, with the manufacturing and commercial 
centres 6f the north, east and south, by the shortest, most 
direct and practicable route. 

By them we reach St Louis from Fort Worth, via the 
' Trans-continental Division and the St. Louis, Iron Mountain 

I and Southern Kuilway, in 745 miles. Chicago, by same route, 

to Poplar BluflF, thence bv (-airo and Illinois Central Railroad 
in 998J miles. To New York, via Sherman, Texarkana, Little 
Rock, Memphis, Louisville, Cincumati and Pittsburgh, 1,756 
j miles, or to New York, via Shreveport and North Louisiana 

Railway, to Vicksburgh, and thence by central southern lines 
to New York, 1,653 miles. Bv Siime route to Richmond, Vir- 
giuia, 1,386 miles, and to Washington, D.C., 1,468 miles. To Gal- 
veston, by Dallas and the Texas Central Railroad, 345 miles, or 
via Minueohi and the Great Northern Railroad, 399 miles,and to 
New Orleans, vin Shreveport and Red River, or via Shreveport, 
Vicksburgh and MissiKsi))pi River, or via contemplated route 
through Louisiana via Mai>diall,l)onaldHonville and Vermillion. 
The Jeffei*son Division from Marshall to Texarkana, with 
its connections, also gives a direct route from Galveston, Hous- 
ton, San Antonio, Austin, and south-eastern Texas, via the 
International and Great Northern to the north and north-west, 
distance from Galveston to St. Louis, 875 miles. 

In addition to these advantages, the three divisions, forming 
the three sides of a triangle, with its least angle at Fort Worth, 
develops the richest and best settled portions of north Texas, 
a country heretofore without transportation, facilities, but 



8 

difficult and Herious one. Up to the time of the financial panio^ 
our organization and progress had assured us that we would 
be able to comply with the requirements of our charter. 

Had we been in railroad communication with St. Louis and 
Galveston in the fall of 1872, as was promised, instead of the 
spring of .1873, or could we have relied upon the navigation of 
Red River, as we had a right to expect from the experience of 
former years, say from November, 1872, to March, 1873, our 
line would have l)een completed to Dallas and Sherman by 
Januar}', 1874, and our construction well advanced from Dallas 
to Fort Worth. Notwithstanding these drawbacks, we built 
more railroad during the year than any other company in the 
United States. 

The three divisions, as soon as completed, will earn at least 
?5,()(K) per mile per annum, and as the countrj' fills up, the earn- 
ings will gradually and permanently increase. 

Tlie eastern part of the State tlirough which the line runs, is 
heavily tiinlx^red with i>iiie, oak and cypress. The western 
]>()rti<)n is prairie. Tlie loral demand for lumber in the West • 
the return traiis]H>rtati(>n of cattle, cotton and grain East, and 
tlie passtMiger traffic over it in every direction, covering as it 
does by its connections the whole of the thickly settled por- 
tion of Ti^xas, will give this part of the line when completed 
anil *M[uipp*Ml a very large*, remunerative and increasing trade 
Tlh' comph^ted road is a tirst-class new railroad, substantial in 
all its parts, and fully equal to any of the roads of the Western 
Statt's. 

The bridges, sho])s, water stations and depot buildings are 
ain]»li' and substantial, far exceeding its present wants. The 
equipment is new and from the best shops. 

To eoni]»let»» it to Fort Worth as recjuired by law, it will be 
necrssarv to lay traek, <'rt»et wat(»r stations aind buildings on 
the gratled, tii'd and bridged pcu'tion of the Trans-continental 
Division from Texarkana to Hrookston, a distance of 94 miles, 
bv »Iulv 1st, 1S74, and the building of 27 miles of new line from 
Pallas to Tort Worth bv »Julv 1st, 1874, also the construction 

• • ' ' 

of the line from Sherman to F<»rt Worth bv Januarv 1st, 1875, 
distance SI miles, and thereafter each V(»ar not less than 100 
miles on tin* Texas end, an<l 2.") mih»s on the California end 
of the line each year until completed across the continent. 



There is now before the Tiej^ishiture of Texas a bill j^raiitiiig 
all roads one year's extension of time. Should it pass, it will 
add nn additional year to the time abov<» stated. 

In the fall of 1873, in aeeordane** with the law of the United 
Stiites, work was eommeneed at San Diej^o, California, under 
tlu^ su])ervision of Mr. JauK's A. Kvans, Division Enj^ineer, 10 
miles of work was h't — at this time the j^radin<<, brid<^in<; and 
tiein*; is nearly eompletrd. This work is still ])roji;ressin<^, and 
we hope within the next nin«»tv (hivs to hav(» it iroinMl and 
e(iuip])ed. 

Nearly all of our arraii'^^'monts, rii^ht of way matters, real 
estate, ete., at San l)i«»^o, liave Imm^u satisfactorily settle<l, and 
work should Im' coinmrnetMl as soon as practicabh' in tin* tun- 
nel upon tlie n4^xt section of ll'y miles. To work this tunnel 
eeonomicallv, we should have at h'ast twtdve months in whi<*h 
to complete it. 

DKSCHIPTIOX OFADOPTKI) IJNK. 

The Texas and Pacific Ilailwav will extend fi'om Shn»ve- 
port, Louisiana, on {{ed jtiver, to San I)ie«^o, California, with 
a branch fiom Marshall, Texas, to Texarkana, there connect- 
in<4 with the St. F^ouis, Iron Mountain and Southern Railway, 
and from Texarkana throu^jjh Paris and Sherman, connectinj^ 
with the main line at I'ort Worth. 

Over this nnit«' the survevs have det<'rmined that in an 
(»n;4ine<'rin«4 ami commercial point of vit»w, the lim» to b<» adopted 
is as follows : 

Ii(»avinj^ Shreveport tin* road i*uns almost du<» west throuj;li 
Caddo Parish, liouisiana, and throuj^h the (*ounties of Harri- 
son, (irej^j4, I'pshur, Wood. Smith, Van /aiidt, Kaufman, Dal- 
las, and Tarrant in Texas, jiassin;^ thnuij^h tin* towns of 
Marshall, flallville, F.onj.rview, Wilh>w Sprin«^s, Ctladewater, 
Hawkins, Minmola, (Iraiid Salin*-, Wills l*oiiit, FJmo, Terrell, 
Forney, Mes<|uite and Dallas to Fort Worth at the junction of 
the W<'st and Clear Forks of Trinitv lliver in Tarrant Countv. 

This line crosses the «li\ide between \\*h\ lliver and Sabin«» 
Iiiver, and runs up the >alley of th*' Sabine, crossin*^ it in Van 
/andt C«)nnty, crossin;^ the Trinity Piiv<'r at Dallas, following 
the West Fork of the Trinitv to* Fort Worth. Distance, 219 
miles. 



There is now before the Tiej^islature of Texas a hill j^raiitiiif; 
all roads one year's extension of time. Should it pass, it will 
add nn additional year to the time above* stated. 

In the fall of 1878, in aeeordanee with the law of the United 
States, work was eonimeneed at San l)i<»«;o, California, under 
tlu> su])ervision of Mr. James A. Kvans, Division En<<ineer, 10 
niil(»s of work was h't — at this time the j^radinj^, brid*;in<; and 
tiein*; is nearly eompletrd. This work is still proj^jn^ssin*;, and 
we ho])e within the next nin<»tv davs to have it ironecl and 

^ • ft 

ecpiipped. 

Nearly aiU of our arraii'^eiuents, ri^ht of way matters, real 
estate, (»te., at San Die^o, liav(^ bet'u satisfactorily settled, and 
w<irk should b(» eoinmeneed as soon as ])racticabh' in the tun- 
nel ui)on tli4' next section of .'J,") miles. To work this tunnel 
eeonomicallv, W(* shouhl have at least twtdve months in which 

ft ' 

to complete it. 

DKSCHIPTIOX OFADOITKI) FJNi:. 

Th«^ Texas and Pacitic Ilailwav will t^xteml from Shreve- 
port, Louisiana, on UimI liivi'r, to San Die.j^o, California, with 
a branch fr(»in Marshall, Tc'xas, to Texarkana, there conn«*ct- 
in^ with the St. liouis, Iron Mountain and Southern Railway, 
and from Texarkana thiouj^h Paris and Sherman, connecting 
with th(» main line at lw)rt Worth. 

Over this route the survevs hav«» det<»rmined that in an 
enj^i nee ring and commercial point of view, the line to be adopted 
is as follows : 

licaving Shreve]M>rt the road i*uns alnn)st dut* west through 
Caddo Parish, liouisiana, and through the Counties of Harri- 
son, (iregg, I'pshur, Wooil, Smith, A'an Zandt, Kaufman, Dal- 
las, and Tarrant in Texas, jiassing through the towns of 
Marshall, Hallville, F.ongview, Willow Springs, Gladewater, 
Hawkins, Minneola, (Irand Saline, Wills l\)int, KIukj, Terrell, 
Forney, Mes<|uite and Dallas to I'ort Worth at the junction of 
tin* AVest and Clear Forks of Trinitv lliver in Tarrant C-ountv. 

This line cross4's the divide b«'tween KimI Kiv(»r and Sabin«* 
Kiver, and runs up the valley of tlie Sabine, crossing it in Van 
Zandt County, crossing tht» Trinity Riv<»r at Dallas, following 
tlu^ West Fork of tiie Trinity to Fort Worth. Distance, 2 P.) 
miles. 
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Fort Worth to San Diego. CommeiuMiig at Fort Worth, the 
line follows the valley of the Ch^ar Fork of tlio Trinity in a 
south-westerly direction to the nioutli of South Fork, and up 
the valley of Sonth Fork to its head ; i)assing through Woather- 
ford, the county seat of Parker County, and thence north-west 
crossing the headwaters of numerous tributaries of the lirazos, 
passing into Palo Pinto County about four mi^es from the 
north-east corner. It then turns a little south of west, and 
crosses the Brazos River near the mouth of (-edar Creek, and 
follows up the viilley of Veals Creek, and across the divide into 
thei valley of the Clear Fork of the Brazos, and then following 
the general course of the Clear Fork to the south-east extrem- 
ity of the big l>eud of the Clear Fork, about four miles south- 
east of Fort Griffin, thence following U]> the valley of Trout 
Creek to its heiul, and down one of the tributaries of Clear 
Fork, it crosses Clear Fork alnmt four miles south of the north 
line of Shackleford County. Thence almost due west, 
crossing California Creek on the west line of the same 
county and following its valley to its head, and thence in a 
direct line scmth-west, on the divide between the waters of 
Clear and Double Mountain Fo;ks of the Hrazos to a point 
18 miles south of the Double Mountains, a distance 
of 210 milea 

From this point the line runs a little south of west, cross- 
ing the heaulwaters of the North Fork of the Colorado, and 
between Muchaque and Solibiire Mountains to Sulphur 
Springs — Latitude 33.30, Longitude 101.45 AV., on the east 
border of the Striked Plains a distance of 75 miles — thence 
south-west crossing the Stakeil Plains to the Uio Pecos, cross- 
ing this river abcmt 15 miles above the mouth of Toyah Creek, 
and 54 miles below the mouth of Delaware Creek, 119 
miles : thence a little south of west in a very direct line 
to the newly discovered pass in the (xaudaloupe Mountains, 
known as Hurd's Pass— Latitude 3-2.3() longitudt^ 104.30 AV.— 
62 miles. This jmss is about 40 miles south-east of tin* 
Guadalou})e Pass ; thence north-west and }>arallel to the 
Guadalou))e Kange, 48 miles to a ])oint in Salt Lake 
Valley, 25 miles south-west of (laudaloupe Pass ; thence al- 
most due west crossing the Heuca Mountains, through a low 
pass to Fort Bliss on the Bio Grande. 






From tfaHiM^ho lino followH up the valley of the Rio Grande 
for a diHtance of 38 miles to near the town of Mesilla, 
then turning almost due west ascends to the table-lands of 
the Sierra Madre, which is reached in a distance of G 
miles, and on the same course crossing the high rolling prairie 
of the Sierra Madns it passes through the Florida Pass, 
between Fort Cummings and the Florida Mountains, into the 
valh»y of the Miombres, crossing that river about 12 miles 
south of Ojo d(» Vaca (Cow Sjirings) and about 85 miles 
south of Fort Ihivard, Silver Citv and the Lone Mountain Min- 
ing District. We leave the Burro Mountains on the ninth, the 
Pyramid Uangc on tlu^ south, and passing near the llallston 
Silver Mines we reach tlu^ valley of Phiyas, 125 miles west 
from the Hit) (irande. After crossing this valley we pass the 
Peh)ncino or Stein's Peak Range, through a low ga]) abcmt 6 
miles south of St^'in's Peak, and tlu» old Boundary C'onjmission 
lload. The line then crosses the San Simon Valh^v in a direct 
ccmrse for Hailroad Pass, in tlit* Chiricahiu Mountains, thence 
south-\\t»st across the Valh»v of Plavas de Los Piiios, and across 
th<» C-aliuro Mountains bv wav of Nuj'cmt's Pass,which is north 
of and about 10 miles from Dragoon l^iss, tlnMice to the valley 
of the San Pedro, near tin* settlement of Tres Alamos, thence 
south an<l up tln» San Pedro alxmt 5 miles, thence w(»st to the 
Cunega Pass, bitwren the Whetstone Mountains on the south 
and the Santa Catalina Mountains on the north, an<l 20 miles 
north of Fort Buchanan summit, which is the highest point 1m^- 
twe(»n the San Pedro and the (lila, thence noyth-west <lown 
tin* vallev of the Cunei'a and Killito to ms-ir the town of 
Tui-son, following down the valley of Santa Cruz, k<»e])ing n«»ar 
tin* ohl stage rout*' //" the j^unt of mountains to near l)<»sert 
Station, then having the valley of Santa Cruz, and passing 
north of til" Picaclio Mountain, Wi» again strike the vallev 
n«'ar Picacho Station, and follow it about 20 mih»s, thence 
throu'di a \alh'V to the (rila, n«'ar Sacaton, and about GO miles 
lM'h»w thr mouth t»f the San Pedn), and dt)wn th»* valley of the 
(tila PJ mihs to tin* Pima Villages, and following tin* (fila 
to its jumtion with the Color.itb) of th«' W«'st at Fort Yuiini^/ 
cuttin" olV the -M-eat 1m nd of tin- (tila bv a clin'ct natunU 
rout»' through St. Vah'utine's I*ass. From tln»r*» tht» line runs 
in a north-w«st«'rlv tlirertion, passing to the north of the Sand 
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Hills and across the Salt Lake district of the Colorado Desert 
of California, over which our line for 45 miles is below 
sea level, the lowest point being 2W fi^et below tide water. 
In crossing this the line passes on the north margin of the 
Salt Lake of the (\)lorado Desert, leaving the mud volcanoes 
about 5 miles to the south, and the Des Palmos stage station 
about tlie same distance to tht» nortli, we reach the (/abazon 
ValltM* 113 miles from Fort Yuma. TlnMice, on nearlv the 
same course, 50 mi h»s, to the summit of San (lorgonio Vass 
running 1 1 miles south of Wliitewater Stagi* Station and 1 
milt' south of Dt»vontiue*s Ranch, n\iching the summit *2.\ mih»s 
soutli of Edgar's Ivanch. This Pass is '2,(i*21 ftM»t above* 
tidt* wat«M', ami its small elevation must bt» considered re 
markable, as it lies betwi'cn tin' San l^i'rnardino and San 
Jacinto Mountains, tin* highest peaks of the range. Leaving 
San (forg<»nio Pass our course is south-west, passing down one 
of the tributaries of the San Jacinto, whieh is known as the 
Potnero ,or Pockt^t (►f the Sail Jacinto, to th*' San Jacinto 
Plains and Temeenla Plains — these plains lie between tin* 
main range antl the Santa Anna range- -and ilown the TenuH'ula 
Plains t<» the head of Temeenla Canon, and down the Canon 
wluM*' the Temeenla breaks through tln» Santa Anna range 
10 miles to tlu' open vallev, striking the coast near the Santa 
Margu«'rita llancln's, about 10 miles north of San Diego. 
Thence south and down the coast on the wi'stern slo])t» of the 
Soledatl Mountains, ciossing the Soleilad. San Louis Key, Sam 
Diegnito ami the ra\ in** of La Jolla, skirting l'\ilse 13ay, thiMice 
to the shore of San Hie^o Hav, and aloiiii the short* of tin* bav 
to t he ilepot grountU of t he Ti'Xas and Pacilic liail way. below the 
I*acitic Sitainshin < 'onlpany^^ whaif. I )i^tanc«» from the Pima's 
\ illag^-^ i»n lln' (lila llixei* ill.l miles. 

port Worth to San Pitgo, .... 1,1'>7.<'»| m'iles. 
SlirevejMirt to San hi'go, .... 1.(»7<».<»1 

Texarkana to San l)i;go. .... l.r>tK».(»!» 

In addition to thr main line f!«»m Slir»\tp«»rt ti» San Die^t). 
the T»•\a*^ ami Pacilic Pail\\a\ Ijmn.' 

Tin: ii.irr.r.soN i>i vision. 

wliiiii I. a\<s till- iiiiiin liii" at M.ii'^liaii, lit niii.s \\.>t nf Slirovi*- 
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port, and runs north throu<^li tlio Couiiti<»s of Harrison antl 

I Marion to Jt^flVrson, and tlnMu'c a littlo »'ast of nortli tliroii«i:li 

I . . . . . 

tho (\)nntie8 of C*ass and l^»\vi<* to tli«» Trans-contin»'ntal Divi- 

1 sion, at a jM)int ^ niil«'s wost of Trxaikaiia, passinjj; tlirouj^h 

I tho towns t»f Woodlawn, Jrfft'rson, Kildart*, Atlanta, Lanark 

; iind 3Ioore's Landing. Lon^^tli of .IctlVrson Division proper, 

ii\) niilos. Distanrt' from ilarsliall to Tt^xarkana, 74 niilrs. 



THE TKAXS-CONTINKNTAL DIVISION. 



From Ti»xarkana, on tlu' linr Ix'twtM'n Arkansas and Toxas, 

tin* lino runs nearly duo wost thron;^h tlio Conntios of Howit*, 

Hod HivtM% lianiar, Fannin and (irayson to a point 5 miloswost 

of Sliorman ; tlionro a littlo south of west through tho wost 

part of (Irayson, tho s(Mith-«'ast ooiin^r «»f Cooko, ami throuj^h 

Dontcui and Tarrant Counti«*s to Fort Worth, passing through 

tho towns of Hound Frairio, Htiwio, DoKalh, Savannah, Clarks- 

villo, IMossoni Frairio, Faris, l>roi»kston, llonoy (ii*o\r. Do«ld 

(*itv, Honham, Savov. Shorman. Filot Foint and Dt'nton. From 

Toxarkana to Honov (Irovo it ft)Hows tin* divide brtwiM'u Fod 

Fivor and Sulphur: tln'noo on tlio slop«» ti^^\ards Hod Fiv«*rto 

; r> milos wost of Shorman ; tln'uot' on tin' wost sido ofthodivido, 

l)ot\\:tM»n tin* Kast r'ork of Trinity and Trinity Kivors, orossin*^ 

! Elm Fork of Trinity llivor oast of Donton, and orossinj^ Donton 

S an«l Hiokorv Crooks, trihutarits of tho Trinitv ; i-rossin*' tho 

! divido l)(»twtM'n Trinitv anil Wost I'\)rk on tho north lim* of Tar- 

rant Count v, and oonnoots with main lin<* at F«)rt W«)rtli. Dis- 

I ft ' 

I tanoo, "I'M) milos. Tho j^rad«*s on tin* o(nnph*tod portions of tin* 

road are oomparativoly lij^ht an<l oasy, followin«: tho naturaloon- 
tour of tho oountrv on tht» i)art jj:rad<*tl 1»\ tln'Tt'xas and Faoitio 
Railway (\)mpany, in n«)oaso t^xot't'dinj^ iW] f»M't por niilo on tho 
strai^^ht lino, and oorrospondin^ly r«duo<'d on thi' ourvt's. It will 
ho socn upon txamination of thotahli't)f j^rados th;«t i^rados ox- 
ooodini^lW) ftM't to tho niih' aro all on thf old Southnn Faoilio, 
east of Fon^vii'W, and on tin* «»lil Mtiiiphis and VA !*aso ^rad«', 
hotw«M»n Marshall an«l Ttxarkana. rin>^c oan In* rtdnoiMl tt» tin* 
nniximumof <)<) t'iMt to thr niil** at a small oo^t. I'rom T'ort Woi'th 
to within S mih's «)f Hurd s Fass. in tin* (luadalonpc Mountains, 
tin* maximum Lrrath* is r>(l f«M't pi r inil«' : appiitacliinu thispa*^s, 
f^raih'S fi-«>m SD to lO.") t','i't p v milr arr u*^f.l f«>r S milos on tho 
oast an<l '2.J mih*s on tin' wi'st of tht> pass. Tin* rlrvation of this 
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pass is 4,419 feet above tide water, and 1,945 feet above the 
valley of the Pecos, and 1,258 feet below the Guadalonpe Pass. 
Between the Onadaloupe and Hneca Mountains the grades are 
all less than 66 feet per mile ; approaching the Hneca Pass a 
j grade of 91) feet ascent for 1 mile on the east and for 15 1 

; miles (m the west side of the range. Again, for 12 miles east. ' 

' of the Rio Grande, grailes as high as \iO feet to the mile are /^ 

occasionally used. It is expected that on a careful location of "^.^ 
I the line, no grade greater than 80 feet to the mile will be 

I required in crossing the Guadalonpe and Hueca Ranges. 

From the Rio (? ninde to Stein's Peak Range, between which 
{M)ints we cross the Divide of the C\)ntinent, the gnules are all 
light, only in one case being as high as 60 feet to the mile, that 
extenjding for alwut 6 miles from the l^io Grande to the 
table^lands of the Sierra Miulre. 

Through the pass on Stein's Peak Range grades of 80 feet to 
the mile are used, but bv a careful location and a small increase 
of ctist thev can be reduced to (>6 feet Across the valley of the ^ 
I Playos Delos Pimas the grades are light until we reach 

f Nugent's Pass, where grades of 80 feet are used for a short -^ 

disttmce. From there to the Pima Villages the grades will not 
exceed 66 feet to the mile. From the Pima Villages to the 
Colorado the grades are very light, generally following the 
natural fall of the valley. 

On the California Division the grades are light, exc(»])t tlu» 
approach on the ejvst side of San Gorgonio Pass. At this 
point grrnles are used up to 105 feet to the mile. The total ^ 
length of maximum grmle of 105 feet used on this division 
is 16.17 miles, and of grades of 60 feet and over, 45.29 miles. 
Tlie total length of gnules from 80 to 105 feet to the niilts from 
Texarkana and Shreveport to San Diego is 21 miles ; from ()6 
to 80 feet per mile is 37 miles, in a total distance of 1,981.J 
miles of line. 

CONNECTIONS. 

SOUTHERN^ DIVISION. 

At Shreveport, r/'i Red River and Mi.ssissi])pi and all points 
on the Mississip])i ; also, ria North Louisiana Railroad to 
Vicksburgh, and thence l>y rail to all ])oints in the older 
Southern States. 
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At Marshall, Jefferson DivisioD to Texarkana for all points 
north. 

At Longyiew, with the International Railroad for Troupe, 
Palestine, Heame,. Austin, San Antonio and all points in south- 
western Texas ; also with the International and Great Northern 
Railroad for Houston, Columbus, Columbia, Galveston and 
gulf ports. 

At Minueola, with International and Great Northern Railroad 
for Tyler, Galveston, A'c. 

At Dallas, with the Houston and Texas Central, running south 
to Houston and Galveston, and southern and south-eastern 
Texas ; running north to Red River, connecting with the Trans- 
continental Division at Sherman, and with the Missouri, 
Kansas and Texas Railway at Red River for the Indian Terri- 
tory and Kansas, and all points nortli. 

At Fort Worth, at present, with the El Paso Stage Line for 
£1 Paso, and all points in Mexico, New Mexico, Arizona, 
and the western portion of the Indian Territory-, and hereafter 
with the Tran8-coiitin*»iital Division for Sherman, Northern 
Texas and Toxarkana, and the north and east ; and with the 
j)roj)()sed Fort Worth and Denvt»r, and pr()pf)sed Waco and Fort 
Woi*th Railroads. Regular trains have been runuin<^ on this 
division from Shreveport to Dallas, 186 miles, since July 1st, 
1873. 

JEFFERSON DIVISION. 

At Marshall, with tlio Southern Division Tt»xas and Pacific 
iJailwav. 

At JrtlV'rsnn, with navi*ratioii on Red River. 

At Texarkana, with the St. Louis, Iron Mountain and S<mth- 
ern Raihvav and Trans-continental Division of the Texas and 
Paeitie Railway. This division forms the eonnei'tin*^ line be- 
tween our northern and southern line, and also forms a part 
of the short«'st line from all [>oints south and south-Wf»st of 
Hearne and Palestine*, rin the Int^M*national and Great North- 
ern. T1h» Texas and Paritie antl the Cairo and Fulton Rail- 
ways to St. Louis, Memphis,(\iiro, and all points north and east, 
trivinira linefrom Galveston t<» New Y(»rk 255 miles shorter than 
any other existing route. 
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TRANS-CONTINENTAL DIVISION 

At Texavkiina, with the St. Louis, Iron IMountftiii and Southern 
llailway for nil points nortli-t^ast and in the CVntral Southern 
States, antl with the JeflVrson Division for New (Means n'n 
Shreveport, and for Galv(»ston and Southern Texas ria the 
International and Great Northt»rn Kailway. 

At Sherman, witli the Houston and Texas Central Rfiilway for 
Middle and Southern Texas and the Indian Territory, Kansas 
and the north- w»»st, and with t\w proposed Wichita and Sher- 
man Road, whieh will run nearlv west, to a connection with the 
Atlantic and Pacitic. 

WEST OF FORT WORTH. 



'Ill 



The Statt* of Texas has granted a liberal charter to the Fort 
Worth and Denv(»r liailroad, which, with the F<n-t Worth, 
I Oltibourne and Waco Railroad, and the Waco Tap and Central 

f Road, which are intended to oi)eii din»ct communication between 

! the Pan Handle of Texas and th(» Stat(»s north of it, and the 

(lulf of Mexico. These cross our line at Fort W<n*th. The 
fertility of tin* country through which thete lines pass and the 
desire of Galveston to control the trade (»f Tt^xas will assure 
i the completion of these lint»s at no distant day. They will 

form important f<»edi»rs to our line, and materially shorten the 
tlistance from the western portion of our line to the Gulf. 
W<»st of this will be 21 connection with the Atlantic <*ind Pacitic 
Railway. Considering^ the question of a connection of the 
Atlantic and Pacitic with the Texas and Pacitic upon the most 
practicable route, I should recommend that from Venita s<mth- 
wrst to Hed River, at or near the mouth (»f Bi«^ Wichita, <m as 
tlinu-t a lin<» as the eontour of the eountrv will allow ; thence 
down the Wiehita on the divide east of tliat river tt) the most 
northerly bend of tlie Brazos, or in its vieinity, connecting 
with the Texas and Paeitie on tlu» divide just south of the 
Double Fork of the Ibazos and east of Double Mountain. This 
j^ives a direct short line t(» St. Louis, all of it bt^in^ thrcm^h a 
country that is susceptible nf the hij^hest cultivation, well 
timbrri'd, well watertMl, and eapable of sustaining; a dense 
po])ulation. 

It also brings us east of the range of Wichita Mountains, 
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and avoids the heavy country that would have to be crossed 
with any line striking west of Double Mountain. 

It also connects with the Texas and Pacilic just before it 
reaches the staked plains, and will avoid the building of two 
lines across a portion of country, the local traffic of which 
would be nominal. It is at present unavaihible for agricul- 
tural purposes. 

The distance from Venita to a connection with the Texas 
and Pacific, near Double Mountain, would be about 450 miles. 
If a shorter distance was required upon a practicable route, 
j it could 1^ obtained bv running from tlie crossing of Red 

River, at the mouth of Little Wichita, almost directly south, 
via Fort Belkna]), and connecting with our line south-west of 
Fort Griffin. The distance from Venita to a connection with 
the Texas and Pacific l>eing about 350 miles. 

Either, of these routes wdhld develop a portion of the Indian 
Territory and Texas, now without railroad facilities, and 
would spon build uj) a local traffic that would more than sup- 
port the road. 

The connection if made near Double Mountain at a 
point 425 miles west of Shrevc^jiort and 1,231 J miles east from 
San Diego, from the ppint of junction r!a the Atlantic and Pacific 
it would be 813 miles, and n'a the Texas and Pacific and Iron 
Mountain would be 936 miles to St. Louis. 

At Fort Bliss (El Paso), on the Rio (irande, the Atcliison, To- 
|)ekaand Santa Fe Railroad will form a junction with the Texas 
and Pacific Railway. Fil Paso will be the most natural point for a 
junction of a road through the Cit}' of Chihuahua to the City 
of Mexico. Chihuahua is the Capitol of the State. of Chihuahau, 
which is without railroml ccmnections, and the city has a poj)- 
ulation of 15,000 ; the State a population of ir)0,0()(). Our road, 
when completed to El Paso, will (*onnnand the bulk of the 
trade from this large population. Tlie distance* fi-om Fort Bliss 
to Chihuahua is 240 miles, and to the Citv of Mexic<» a little 
over 1,000 miles. Near Tucson will be the initial point of a 
line up the valley of the Santa Ouz intc^ Sonora, which event- 
ually will be extended to the Gulf of California, probably at 
Ouavmas. The mineral wealth of Sonora is enormous. With 
railroad transi)ortation and the consequent cessation of Indian 
raids, this trade will necessarilv become* tributarv to our line. 

At Fort Yuma we connect with the steamboats on the Colo- 
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rado, which ran aboat 450 miles ap the river io CSallTille, which 
is within 100 miles of the Mormon town of St Oeorge, and 
within 400 miles of Salt Lake City. We will also connect by 
steamer with the numerous towns and settlements both in 
Sonora and Lower California, ou the Gnlf of California. 

San Gorgonio Pa^s is the connecting point of the Sonthern 
Pacific Railroad of California ; the distance, San Gorgonio Pass 
to San Fnincinco, rm Cajon Pass, is 459 miles ; via San Bernar- 
dino, Los Angeh>s, San Fernando and Solidad Pass, 540 miles. 

WATER SUPPLY. 

From Shreveport and Texarkana to Fort Worth no material 
difficulty is encountered in obtaining water. Many of the 
streams run dry iu the summer, but this difficulty can Ix^ oyer- 
come by the construction of artificial )H>nds at a slight expense. 
The same state of affairs exist from Marshall to Texarkaua, 
varit* J by a more frequent supj^ly of water from natural 8])riugs. 
Fn»m Fort Worth to the Rio Grande the large and constant 
stri'ams we cross are the Clear Fi>rk of the Trinity, Brazos and 
Peeos. Prom these, as well as their tributaries and sulphur 
springs, abundant supplies can be obtained at all seasons of 
the year. At other points on this diyision it will be necessary 
to construct ponds and dig or bore wells. About half-way 
across the Staked Plains water is found in abundamv by 
digging a few feet below the surface, and the formation of tlit» 
whole countiT west of Sulphur Springs, and particularly west 
of tlu» Ciuatlaloupe Mountains, is peculiarly fayorable for ob- 
taining water by sinking Artesian wells. On the Kio Gnuule, 
and up to La Messilla, we shall find abundant supplies of water 
from tlie river. After leaying the Rio Grande wt» shall have tt> 
dej>rnil on artificial ponds and wells until we reach Cook's 
Springs, 30 miles from the Eio Grandt*. These springs are 8 
miles north of the line and affonl an abundant supply of water, 
which can easily be brought io the line in pipes. Fifteen miles 
west of this water can Ik* obtained in the valley t)f the Miembres 
at a de]>th of 20 or 30 feet. 20 miles west of the Miem- 
Inos, and 12 miles north of the line, are the Ojt> de Vacca 
Springs, from which a supply can bo obtained by pipes. About 
40 miles west of this, and t>j>posite the Kallston Silver Mines, 
water can lu* obtained in sufficient ipiantities at a depth of 40 
feet, and 40 mih»s west of this, water can In* found at a rea- 
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sonable depth in the valley of San Simon. If this should 
fail, water can be brought in pipes from a running stream 
6 miles south of the line up the valley. The first running 
water west of this is the San Pedro, a distance of 65 
miles. 20 miles further west we reach the vallev of 
Cunega, which is a running stream for 10 miles along the 
road. From this point west, to the Gila, we will have to de- 
pend on wells and ponds. In the valley of the Santa Cruz 
water can probably be had at depths varying from 15 to 20 feet. 
From the Pima Villages to Fort Yuma water will be obtained at 
little cost from the Gila and its tributaries. Through the New 
Mexico Division the lay of the strata is favorable to finding 
water at all points at a reasonable depth, and in one or two 
instances Artesian wells already sunk have aflbrdod a large 
supply of water. From the Colorado to the Coahuila valley, a 
distance of 113 miles, there is no water on the surface, and it 
will be necessarv to construct reservoirs or to sink Artesian 
wells ; everj- indication exists that water can l>e procured by 
boring to a reasonable depth. In the Coahuila valley water is 
procured at a depth of 15 feet. Between this valley and the sum- 
mit of San Gorgonio Pass, water in abundance can be procured 
within 2\ miles of the road, being brought to the line by pipes. 
From San Gorgonio Pass to San Diego no difficulty will be 
found in obtaining water. From the above it will be seen that 
at many points on the road provision will have to be made for 
water in advance of the construction of the road, and on these 
divisions this fact will materiallv increase the cost of construe- 
tion. 

This has been considered in making up the estimates sub- 
mitted with this report. No difficulty has been encountered 
east of the Central Railroad, in Texas, in obtaining jiernianent 
supplies of watt»r. We have used reservoirs in some cases. 
Abundant supplies of water can be obtained fi*oni living streams. 
There is an abundance of water for cattlo on the whole line, 
and no difficulty is found by the settlers in obtaining water by 
digging wells to a depth not exct^eding 30 feet 

TIMBER. 

On the lines east of Fort Worth timl>er abounds on all the 
streams, and no difficulty has been found in obtaining timber 
for ties anywhere within a reasonable distance of the line. The 
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pineries extend from the east lOp milen ou the Southern Divi- 
sion and 60 miles on the Trans-coutiuental Division. Vast 
forests of oak also exist in the same districts. On the Jefferson 
Division we pass through and within roach of vast bcnlies of 
pine, oak and cypress timber. This portion of our lino will 
furnish enough timber for all purposes for the whole country 
which the Texas and Pacific will develop for years to come, 
and will be a great source of traffic to the road. 

The lumber is now manufactured at the mills at from $10 to 
$15 per thousand, and as the luml>ering interests of eastern and 
south-eastern Texas- are developed the facilities for manufac- 
turing will keep pace with the demand, and will for a long 
time make lumber comparatively cheaip. 

In the valley of the Reil River, from the east line of Texas 
to the mouth of the Big Wichita River, there is an abundance 
of fine oak, interspersed with extensive groves of red cedar, 
black walnut and bois d'arc- 

For the first 150 miles west of Fort Worth, there is sufficient 
timber for cross ties, piling, trestle work, and fuel. 40 miles 
west of Fort Worth we pass through 12 miles of timber, known 
as the West Cross Timbers, a belt of timber extending across 
the whole State and pandlel to the Cross Tinibi>rs cast of Fort 
Worth, which will furnish a large nuinb(»r of tics for the 
divisions west As we a])proach the StaktMl Plains, the 
timl)er gradually l)ecom<'S scarcer until it disai>pears. 

On the Pecos Division, on the (> iiadaloupc, Hueca and Organ 
Mountains, thert» are bodies of pine, cedar and spruce, suf- 
ficient to tie the western j)art of iho roavl, but they are so 
locat<»d as to add greatly to their cost in transporting thc»m to 
the road. 

In estimating the c(»st of the road, we liavt» provided for 
this material to come from east of Fort Worth. lM>r construc- 
tion, the supply of tinibt»r west of th<» Staked Plains and 
east of the Rio (irande lias not been considt»red. Tlit»y are, 
however, valuabli* in opnating tlu* road, and for their value 
we refer you to the valuable suggestions at ^lajor Hunt in his 
rejmrt anni'xed. 

The ])rinci[>al suj)[»ly for tin* eastern portion of the Xew 
Mexico Division must 1m» procnn <1 either from the rear or 
from the Tulerosa Pint^ries in th»» Sacramento Mountains, 
about45 miles from the line of the road. From La Mcsilla, where 
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San Diego we shall probably have to use coal from the Pacific 
Coast. 

Coal. 

In orossinj^ the Brazos Division the line passes through the 
centre of a loal field said to be 600 square miles in extent Its 
eroj^pings show in Pairker County, Texas, " within 3 miles of 
our line, and 50 miles from Fort Worth/* where a distinct vein 
of coal, 5 feet thick, cn)ps out. To the north of this, in the 
north-west corner of Parker and south-ejist corner of Jack 
Counties, is a valuabU* vein of bituminous coal, 8 feet thick, 
which shows an out-crop of oven- (K) yards in length. 

On the Clear Fork of the i^razos, in Palo Pinto County, and 
directly on the line of our road, and west of this, crossing 
from Shackelford into Stt^vens County, a vein shows plainly for 
2 miles in length, and from 4 to 5 feet in thickness. Coal is 
also found in the north-west of Shackelford Count}', on the 
Clear Fork, near cmr lim*. 

This coal fitdd seems to outcrop over the western portion of 
Parker, Palo Pinto, Sliackelford, Stevens and Young Counties, 
and ovt»r tlit^ southern ])art of Young, Throckmorton and Jack 
Counties, and will not oijly furnish a cheap supply of fuel for 
the usi' of the n»ad, but will also give the road a profitable busi- 
ness in supplying tin* wants of the Prairie County east and 
wt»st of the coal field. 

The coal mcMisure extends far north along the foot hills of the 
Roekv Mountains, and alonj' the ran^e as far south as the 
h*»ads of the INmI and Colora<lo Rivers, of Texas, and no doubt 
underlies the eastern i)ortion of the New Mexico Division, and 
can be readily and eln'M])ly mined when once determined and 

d«*V«*ln|)r(l. 

KNithnei's of this has bem shown north of the (lila over a 
l.irure I'xtrnt of country, at Camp Ap:u-he in the AVhite Moun- 
tain Kan«r«', near the boundai v of X<»w Mt^xico an<l .\rizona, 
and alst) in tin* range ii(»ith of Fort Stanton, at which ])ost coal 
is usi'd for fuel : also in tln' low range of Fra Cristobal, on the 
e.l«^t siih' of the Itio (Jrande. 

In th«* vallrv of tin* llio (irand<\ near the Mexi<*an boundarv, 
a v«in it fiM't in thi«kii« ss of bituminous shale has be(*n opened, 
and is now worked. 

This coal is now used at Fort Bliss for blacksmith purposes. 
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and it will probably form an important sour(^e of supply for the 
road, and an important item of traffic. 

BALLAST. 

On the Trans-continental Divisitm, from the north line of 
Denton County to Fort Worth, coarse, clear water-washed 
^avel is found in quantities directly on the line of the 
road, sufficient to supply the road west of Sh<*rnian to Fort 
Worth. From there to the Staked Plains stone and gravel 
for ballast will be found at intervals alonj^ the entire line. 
From the Pecos west no difficulty will Ix* found in obtaining 
! ballast from the natural soil for this Division 



BUILDING STONE. 

Building stone on the Southern Division, east of Fort Worth, 
is scarce ; a small quantity lies 4 or 5 miles from the lint*. 

On the Trans-continental, limestone is found throughout 
Grayson County and sandstone thnmghout Denton County, 
b<)th suitable, after they are reached by rail, to replace wo(hI 
structures as they require renewal. On the banks of the Sul- 
phur, in Fannin and Lamar Counties, a tine quality f)f white 
and ma<:^nesian limest<me is found. This stone when newly 
quarried is easily worked with ordinary carpenter's tools, but 
on exposure to the air hardens very rapidly, is durable and re- 
tains its color well. It is not sufficiently strong for railroad work, 
biit makes beautiful building material. Good stone for railroad 
purposes is to be had at intervals along the whole line west of 
Fort Worth. Wherever in the vicinity of the lin(» so as to b(» 
available, it has been estimated in our structures. Tht» road 
completed, it can be used to rej)lacestructun»s as they nH|uire 
renewal. 

AGRICULTrilAL RESOIUCFS. 

The soil of that part of th«* country east of Fort Worth, 
heretofon* described in the i)aragrapli on Tind)er as Pine 
Land is a sandy loam, quite productive, t»specially in the 
river and cr(M»k bottoms. The uplan<ls will ])roduce 'ioO 
pounds of lint cotton, 'M) bushels of corn, aiid 15 buslnds of 
wheat to tlu» acn». Vegt^tabh^s an* everywhere produced in 
great abundance, and the soil is peculiarly adapted to the 
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culture of grapeH, peaches, apples and melons. West of the 

timber, except a strip about 8 miles wide, known as the 

"Cross Timbers," is what is known as "Black Lalid Prairie." 

It is hardly possible to overstate the resources of this 

i country* for the support of a large agricultui'al and pastoral popu- 

lation. There is no other portion of the United States in a 
more healthful climate, or where the labors of the husband- 
man are so richly and surelj' rewardeiL There is practically 

; no waste land, the soil seems to l>e inexhaustible — under the 

worst possible system of cultivation, the ground is planted 

! year after year with the same crops, and its fertility seems to 

remain unimpaired. The average yield of lint cotton on the 

' black land is 5(X) pounds to the acre; corn, 50 bushels; wheat, 

25; and rye, oats and barley from 40 to 60 bushels. 

AH fruits and vegebibles grown in the C'entral, Southern and 
Western States flourish here. The Cross Timbers, al>ove 
spoken of, extend from the south-t^ast to the north-west 
through the State. The soil is a sandy loam, and produces 
ecjuall}' as good crops of cotton and small grain as the Black 
Prairie, and judging from the success of experiments already 
made, will eventually l)ecome a great fruit and wine growing 

regicm. 

When the country is thickly populated (and even now in 
consequence of our partial railroad facilities the population is 
rapidly increasing) there will be no agricultural country of 
equal extent on the continent that will furnish a larger freight- 
ing business. 

The appeairances and characteristics of the country first dt*- 
/ scribed, and those of the Black Prairie region, are as dif 

ferent as if these regions pertained to dittVrent continents. 
Between the vellowish loamv soil of the one, clothed with 
dense forests of ])ine, oak, etc., anil the bhick, adhesive soil of 
the prairit* n»gions, the contrast is very striking. 

The countrv bi^tween Fort Worth and tht» Brazos River is 
ctmsidered by tin* settlei-s living in it to be the finest farming 
)H>rtion of Tt»xas. It ])roduc«»s heavy crops of wheat, barley, 
oats, corn and cotton. 400 pounds of lint cotton is considen»d 
in this district as an average crop, and of c(»rn 40 or 50 bush- 
els to the acre, with a much larger production in the valh^vs. 

The country west of tin* Brazos to th<» Salt Fork of the Co]- 
orado is fertile, ])articularly in the valleys, but a* present. 
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owing to sparse population, stock raising is the principal oo- 
cnpation of the settlers. This country is covered witli an 
abundance of natural grasses, the stock grazing throughout 
the year and keeping in good condition. The rainfall averages 
about 20 inches per annum, and very little snow, some years 
passing without any. The heaviest fall of snow for many 
years has not exceeded 4 inches. 

On the " Staked Plains,'* so named from the fact that a road 
was marked across them by stakes, the gramma grass grows 
luxuriantly, the soil is rich, and the only thing wanting is a 
supply of water, which, it is coiifitlently believed, can be pro- 
cured in abundance by boring. Only this expenditure of money 
is necessary to make it the greatest cattle raising region of the 
West, and its capacity as a farming country is only limited by 
the supply of water. 

The Pecos River furnishes a never failing supply of water 
for irrigatif)]! and all other purposes. Its valley is as rich as 
i that of the Rio Grande, is wide, and would bo rapidly settled 

if it were not for the hostile Indians. 

West of this to the vallev of the Rio Grande mav be ccm- 
sidered a grazing region, sufficiently well watered, with a large 
proportion f>f the land available for raising crops by irrigation. 

The fertility of the vallev of the Rio (trande when it is irri- 
gated is extraordinary, producing com, wheat, barley and cf)t- 
ton ; no country cm the continent is sui>erior to it for fruit, 
especially for grapes. Large quantities of wine of exct'llent 
quality are made in the valley. The area of this valley is large 
enough, and with the water available from the Rio (Jrande for 
irrigation will support a dense i>opulation, and export a largo 
amount of prcnlnce to the mining regions on both sides of it. 

The plains, valleys, passes and mountain sides from the Rio 
Grande to the Santa Catalina range are well covered with 
nutritious grasseH, and will afford food for all the stock that con- 
veniently find water in the streams, springs and wells. The 
transportation of cattle from this district will form a large 
source of revenue to the road. The valleys of the San Pedro 
and Gila are exceedinglv rich. In the vallev of the Gila there 
are found evidences that it was once the home of a dense popu- 
lation ; water of anexc^'llent quality is found ever^'where in this 
Talley at a depth of less than 30 f<M»t The valley is from l.J to 5 
miles wide, and all of it is capable of producing enormous 
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crops. This land with irrigation produces from 35 to 45 bush- 
els of wheat and 50 to GO bushels of barley to the acre. 

J West of the Pecos the cultivation of the country is limited 

by the supply of water, hence only the valleys have been used. 
Tud mountain sides and mesas are rich in soil and the growth 
of grasses, and with its climate make it one of the most suc- 

» cessful stock-growing countries in the worlti. Vast herds of 

; sheep and cattle are now raised on the mesas. The elevation 

i of a great portion is between 2,500 and 4,000 feet above 

! tide-water, high enough to be healthy, while the winters are 

i mild and free from snow. 

i From the Rio Grande to Fort Yuma a daily meteorological re- 

port was kept, which shows onl}' one fall of snow from July 4th, 

I 1872, to May 28th, 1873, and this fall was only 2 inches, which 

: disappeared entirely in two days. 

; The agricultural resources of Southern California are now as 

well-known as those of the Now England States ; it produces 
immense crops of vhrat, >\lii(h over tl:e Tcxns nrd Fneific 
Railway will find a ready market in the mining regions East, 
and its semi-tropical fruits will give us no inconsiderable busi- 

! ness over our whole line. 

MINERAL RESOURCES. 

The precious metals of West Texas, New Mexico, Arizona 
and Southern California are practicably inexhaustible, and but 
a very small portion of the country has l)eon ex]>lored ; devel- 
opments have l>een ret^nled by the hostility of the Indian 
tribes, and chiefly for want of transportation. In spite of these 
' drawbacks a considerable amount of silver and copper is shipped 

I from the mining districts in New Mexico and Arizona. No 

attempt will be made in this report to give a general descrip- 
tion of the mineral wealth of this countrv, and attention will be 
called only to such points as have been repotted on by the 
' geolc^sts accompanying the Engineer Corps. 

IRON. 

In the Counties of Harrison, Marion, Cass and Titus, in the 
eastern part of Texas, large de|^>osits of iron ore are found ; this 
is now successfullv worketl near Jefl'erson, Texas, and b.^fore 
the war several other works were in operation. The iron pro- 
duced is of very good quality, and the only reason it has not 
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been developed before this into a large source of wealth has 
been the want of a market and cheap fuel, and cheap means of 
transportation for the manufactured products. Large l>odie8 of 
iron ore also exist in the Cross Timbers, but these have Dot 
been sufficiently developed to form an idea of their value. It 
is also found in large quantities on the headwaters of the 
Brazos River, to the north of our line of road, near Double 
Mountains ; the outcrop shows that it covers a large extent of 
country. The proximity of fuel to this ore will undoubtedly 
render it valuable. 

A large vein of brown hematite and micaceous ore was ex- 
amined near Fort Bowen. The iron deposits of North-wostem 
Texas an* of the most remarkable character, equaling in extent 
and richness those of Sweden, New Jersev, Missouri and New 
York. They include almost every variety, spaltish, magnetic, 
spc»cular and hematite ores. The largest deposits of magnetic 
ores are situated in Mason, Llano and more western counties. 
Lnniense loose masses of ore lie scattered over the surface 
which have been upheaved by igneous agencies from unknown 
depths below. Most of these deposits an» in true veins. As 
no true metallic vein has ever been traced downward to its 
termination, the supply is inexliaustilile. 

The analysis of an average specimen gave 90 and 90 percent, 
of oxidt* of iron, with '2.818 per cent, of insoluble silicious sub- 
stances, ])roving it to be magnetic oxide, wliicli will yield 74.93 
pounds of metallic iron to the KM) pounds of ore. 

c()PPi:i?. 

Copper is found generally distributed over the northern por- 
tif>ns of Sliackrlfonl and .Jones Counties, and over the Coun- 
ties of Haskt'lK Throckmorton, Bavlor antl Wichita, Texas. 
In the Lont» Mountain District, near Silver City, are rich and 
extensive lca<ls. the Hanover and Santa Rita, which yield f re mi 
50 to 7'} per (M'ut. of cop))er. These leads have bi»en worked at 
intervals for tin* last 100 years, and are among tlie largest 
co])per deposits in th<' United States. A large vein of coj)))er, 
3 feet in thickness, was traced for soni(» distance on the (iila, 
below the San Pi'dro. Nortli of tins, from tlie Spire and Pinal 
Iiang«'S, i[mU: a largti amount of coi)per has been mined and 
marketed. 
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ARGENTIFEROUS COPPER 

A vein of silver-bearing copper is found 30 miles soatL of 
Florence, in the Spire Range, near the mouth of the San Pedro ; 
it is 200 feet wide, and shows a depth exposed on the side of 
the mountain of 400 feet ; the ore assays 65 per cent, of copper, 
with a strong trace of silver. The Gray copper mines near 
the Clila, abandoned in 1861 on account of Indian depredations, 
were worked profitably and yielded 80 per cent, of copper, with 
a strong trace of silver. The Silver Queen mine, 10 miles 
north-east of Florence, is worked by a company of capitalists ; 
the entire opening is 21 feet wide, of argentiferous copper, and 
plainly traceable on the surface for 3,000 foot ; at 20 feet depth 
it assays ilO per cent, copper and $200 per ton silver. The ore 
is a sul))hun't; it has been shipped to San Francisco and sold 
to the Swansea Coinpany at S2(H) per Urn. Old mines supposed 
to have been formerly worked by the Jesuit Fathers have 
1 iti'ly betii reopened in the Tattle District, 45 miles west of 
Tucson, as follows: the Elgin Min(% an old inclined shaft 953 
feet deep, vein 14 inches wide at the top and \) feet 8 inches 
wiile at the bottcnu ; the analysis of an average s])ecimen gave 
i')i} per cent, copper and $450 silver to the ton. The Hidden 
Treasure, 800 feet from the Elgin — the old shaft penetrates the 
monntain 1,200 feet, vein is 4 feet 6 inches wide, ore assays 65 
per cent, copper, (piantity of silver to the t(m not stated. The 
Papago Chief is IHiO feet south of the Elgin in an open cut, 
average depth 45 feet, vein 5 feet indn^s wide ; it contains 
some virgin copper and assays $31>5 silver to the ton. The 
I3anco Mine is on the east side of the San Pedro, above the 
mouth of tlie Barbacorona, an outlying jx^ak of the Dragoon 
Range ; the vein is 20 incht»s thick, and the shaft 40 foi^t deep; 
the vein is traceable on the surface for several thousand feet. 

SILVER. 

In tlie Hueco Range, in our reservation, silver has been 
foun<b \ahi(» unknown to us, exct^pt that responsible parties 
liav<' made application to lease, which leads us to suppose that 
the lea»l is vahiable. 

At t\w li'ad of the canon of the Gila is a thin vein of black 
snlphuret of silver. In the Santa Cruz Mountains, 18 miles 
south of Tucson, ricli veins of silver have been opened. At 
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Cienega Station, at the head of Cienega River, is a very rich and 
large vein of silver. Tlie Titus N(»w York Company had a 
mill 10 miles west of Fort Buolianan ; tlie ores worked came 
from the Padre Santo and Lost Mountains, and yiehled from 
$70 to $100 per ton. Th(» Ualstcni Silver Mines, on the lin<* of 
the road, have inexhaustible quantiti<»s of a low grade of silv(»r 
ore, which will well repay the own<»rs when they can obtain 
transportation for fuel. Tlie Pinos Alios veins, noiir Central 
! City, produce both gold and silver ; a shaft has been sunk 150 

j feet, vein from 3 to 8 feet wide, and a drift has been carried 

1,100 feet in the vein— $184,000 of bullitm has been obtained 
» from the vein. The Lone Mountain Mines are situated near 

\ Central and Silver Cit}', and about 10 miles west of Fort 

j Bayard. 

j The following named leads are now worked : Humbug Lead, 

I with its associate veins, cover a bn^adth of from 100 to 500 

i feet, and can 1m» traictul for over a mile ; ore assays ?100 to the 

j ton, actual product .^75 i)er ton. Durango Lead, south-east of 

I tliis, can be traced on the surface for about 3,000 feet; a shaft 

^ has l)een sunk on this h^ad (J2 f<M>t deep ; the vein is vertical 

and from 2 to 4 foot wi(h» — oro assavs .S2(M) silvcn- \>ov ton. This 
, vein is cross(»d by another ecpially rich, on whidi is located 

I the Sunlight Shaft. 

I Mr. Knapp, (leologist of the New Mexico Divisicm, says of 

the Lone Mountain District : 

"The country rock is hard limestone, and the ore isassociatcnl 
with quartz and selenitc ; the v(»ins run in lu'avy leads north 
and south, but at many places tlie intervening rock is so tilled 
with veins crossing and recrossing that tin* limestones are 
boulders ratlier than bulges.'' 
• The ore yields SKM), practically ?()0 silver, )>er ton. Mr. 

Knap]> estiniates the amount of ore of this richness in the dis- 
trict at 4,000,000 tons. When the railroad is completed, it will 
be more profitable to transport this ore to points when? cln»ap 
fuel and water are more abundant than in the vicinity of the 
mines. 

AlWJENTI FERGUS LEAD. 

This has been discovered in large tpmntities n<^ar** Pyramid 
Peak,'' at the ** Ralston Silver Mines ; ' this ore covers a wide 
tract of country, extending from the Clila to the summit of the 
divide between the (lila ami Salt Rivc?r. 
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LEAD 

has been found in places on Grindstone Creek, in Parker 
County. 

GOLD. 

i A vein of gold-bearin*^ (juartz, 2 foot wide and extondinj^ to 

: the top of the mountain, ti,(KK) foot hi<^h, was found and ox- 

• amineil at the head of (Jila C\inon. Plac^M' jjjohl di;^jjjin<:5s were 

formerly worked at tho point of tho Burro Mountains. 

Indications of gold also exist in tho Lone Mountain District, 
and gold has been dug out and niarkt^tinl from tlio Pomos Alios 
Miues, in this district Good specimons of gohl-bearing (juartz 
were found on the banks of Mineral CVoek, and it is bolioved 
that good placer diggings will be found on the hojidwators of 
this creek. This civok runs along tho foot of the Spiral llange, 
and separates it from tho Pimal Rango. 

The gold and silver mines south of the line in California are 
extensive in the fiH>thills and nniin range of the Sierra Nevada 
Mountains. Manv of the districts are oxtonsivolv worked, but 
are liiuiteil by the cost of tninsportati<ui of ore and bullion. 
Mineral developments have Wen retanh^d bv Indian incursions 
and the want of water and transportation. The construction of 
this ro>ad will obviate tho tirst entirely, and will make an oppor- 
tunitv for industrv to overcome the other. 

OKE MILLS. 

A large business is carried on at Central City, Silver City 
and Lone Mountain Minos, n»ducing the ores of tho Lone 
Mountain District. There are two mills at Silver Citv, ono at 
Central Citv and one at Lone Mountain. Those mills do not 
work any ore that averages less than SlOO i)or ton, of which 
thev save about cme-half. 

Other works have In^on oi>er{it4'd on the line, but have been 
abandoned onacctmnt of frotpient attacks by tho Indians. 

The precious motals of Eastern Texas, Nt»w Mexico, Arizona 
and Southern California are inexhaustible, and but a vorv small 
portion of the country has boon oxi)lorod. 

All that is reipiired to make this the richest mining country 
in the world, is the cheap transportation that would bo aflbrdod 
by the construction of a railroaul, and the paciticatiou of the 
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Indians, which would bo the necessary result of such con- 
struction. 

SALT. 



i Salt is found at many points on t\u} lino. There are a great 

I many salt lakes and s])rin<^s in T<'xas. Salt is manufaictured in 

j the great laboratory of the nation by solar eva|)oration. The 

t most ini])ortant locality, ])rodncing almost an inexhaustible 

quantity, is west of Horseli(»ad Crossing, on the Pecos River, 

west of the Guadaloupe. The salt here is n^ady formed and 

I needs only to be shovel(»d up and taken to market. The water 

is so strongly impregnated tliat the human IhhIv cannot l>e 

i made to sink in it. The salt is very i)ure, and lit for table use 

without relining. At the salt lake brtween the Gaudaloupe 

j and Hueca Kangt^s is found large deposits evaporated by the 

sun, from which the State of Chihuahua and Northern Mt»xico 

draws its sui)ply. Also in the Colorado Desert of California 

there is a salt laguna which covers about .'0 stpiare miles, 

where salt of rennirkable purity and color is found in blocks 6 

to 15 inches thick. 



GYPSCM. 

In the northern portion of Texas is the largest <lei)osit of 
g^'psum known to exist in the worhl, s])n»ading over 2(H) miles 
on the Upper Ked Ilivt'r and its tributari<'s. Some of the 
specimens are as transparent as the prn»st glass, and easily 
split into thin layers. TIh' line erossi^s this deposit for a C(m- 
sidcrable distance west of the Jbazos. 

i:STIMATi:S. 

In estimating the cost of the work, I have divided it into two 
divisions. 

1st. Kast of Fort Worth, which is estimated bv divisions. 

2d. West of Fort Worth, which is estimated by the hundred 
miles. 

It will be seen that the estimates for transportation are very 
large. This is so from the fact that I estimated that all cross- 
ties and bridge timb«'r ust*d in constructi<m between Fort 
Worth and the Pima Villages in Arizona would be transported 
from some point east of Fort Worth. 

Transportation is also estimated over pur own road at 2} 
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oentfl per ton per mfle, which is just aboiit double the actual 
eoftt. If estimated at actual cost, it would reduce the cost of 
transportation $2,000 per mile. Aud should we be able to ob- 
tain our cross-ties along the line (which I am confident can be 
done on a large portion of it) it will reduce the cost of ties 
about $500 per mile. 

The estimated quantities are large, and full prices have been 
allowed. Earth from 26 to 35 cents, and classified excavation 
$1.50 per cubic yard. 

The estimates show for 1,915 miles of road a total cost oi 
about $60,000,000 dollars, probably by far the cheapest of any 
line now built or contemplated, if its estimates are made on 
the same basis as these. 

The ti^bles of estimates are so arranged that they can l)e 
criticised as a whole or in their details. 

I have based these estimates upon my experience in building 
a similar road, and the two years* experience I have had in 
building this road, also from a personal knowledge of the coun- 
try through which this line runs and its resources, and have 
no hesitancy in saying that a road, firat-classin all its parts, fully 
up to the requirements of the government, and a large part of its 
structures permanent, with sufficient rolling stock, and prob- 
ably better appointments for water, buildings aud shops than 
any road of the same length west of the Ohio River and Lakes, 
can be built for the estimates submitted. 

The cost of construction will compare favorably witli any 
other trans-continental line built or projected. Ample prepara- 
tion has been made for everything except discount on b(mds 
and payment of interest during construction. 

The tables have been compiled from preliminary surveys, 
and, on location, will be improved, especially in grades and dis- 
tance. They are as follows : 

1. Boad in operation. 

2. Table of elevations and summits. 



3. " 


" distances. 


4 " 


" quantities in construction. 


6. " 


" cost of construction. 


6. " 


' " grades. 


7. " 


' " rolling stocL 


a " 


" comparison. 
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ROAD IN OPERATION. 

Tlie line from S/tret^/torf to Ihilhis^ 186 mlh'H^ is t^oinph^tetl, 
Kiul regular traius have been ruuniu^ Hiuce July 1st. 

From MarshaU to Te^mrkami^ 74 //i/Aw, is also (•om|)let<Hl, and 
rep;ular trains have been running since* January 1st, 1874. 

From S/ttntinn to Brookston, 66 t/tihs, is also conipletiMl, 
and regular trains are now runninf^. 

In all, we have 316 mlfrs in ojitrntion. 

OTHER CONSTRUCTION, 

IN ADDITION TO THE ROAD COMrLKTED. 

From Stnt Difffo, Kdst^ 10 niih'H are graded, bri<l^(»d, and tirs 
deliv«»red ready for the iron. 

Th»* Tr<in'<'(^nn1lm'ntiil Dh'fsi'ott, from Brtn)h'ston to the •/';//'*/*- 
sini DirisUni^ 7'r.rarhintf^ 87 mlfcs^ is also {graded, bridpul, anil 
ties delivered. 

From Sltrrtimn^ Ursf^ 7 nn'frs are graded, and ti<»s delivc^n'd 
f<»r the same. 

In Ihiitnii Cntiiitji 4 )niU's are j^raded. 

From Ihilhis It'tsf^ 3 tnUrs are tjrntlnl and hrhhjvtl^ and //V.s- 
have be<»n <(ot out for tlie whole distance from Fhtflns to Forf 
Wnrth. 

JiECAPITULATfON. 

3U) mih's road in operation. 

104 " gra<led, bridged an<l tird, rea<ly for iron. 

*l '* j^raih'd, partly brid^^'d, and ti<»s delivenMl. 

4 •* ^rradiMl. 

(Iknkkal klevation (above the ska » fkom Red RivEii to San 
Diego, ON THE line of the Texas A- PAcnir Railway : 

Aljovf X\i\v Mat«T. 

Shreveport, ........ 204 

^farshall, *M1 

Ji ttVrson I'Irtt'crson l>ran(*hi. ..... 22(5 

Trxarkana rrrans-C%)ntin«*ntal HraiH'h I, 287 

Lonj^vifw. ........ 342 

Silver Lake, ........ .'MO 

Divid«», bi*t\v«*rn Sabine \ Trinity Rivers, 521> 
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VhoVr \\\\v WwWx. 

Dallas, ......... 481 

Sherman Trans-Coutiiu'iital Bniiu'li), . 7H4 

Fort Worth r>-21) 

Woatherfonl 1,(KM) 

Divid«», l)otw<MMi Trinity and Hra/os Uiv«»rs, l,l*.>r) 

Vallov nf tlio Bra/OS, ...... H25 

StaktMl Plains -i.SriO 

Hi^ln»st ])()int on sann\ ...... .*).o77 

Vallt^y of tho. Poc«»s -JJIM) 

HunVs Pass ((tuadaloui) * >[ts. I, .... 1,4*.K5 

Valley West of (lUatlalouih*, .... lljMO 

Huoea Pa.ss, ........ i"),0'J7 

El Paso (or Fort HIissi WX-Vl 

Table Land (Sierra Matin ») 4,»-20 t«» 4.;V20 

Summit of Continent, 4,H*Ki 

Peloucello Pass, ...... \,%V^ 

San Simon Vallev '^J^^^'i 

Rail Road Pass, '....,. 4,:{SS 

Nuj^<»nt's Pass, .... 4.711 

San Pedro Hiver XV1'^ 

Ounepi Station IJKS 

Tueson, ........ 1,S1),S 

Pima Villaj^<»s, ....... 1.1*.K» 

Fort Vunia, .11") 

Divide, between (lila and ('i»lorad«» l>i*srrt, 4*J7 
Salt Ijake Drvi, in Colorado I)i'S»'rt— below tide 

water, ........ *20() 

Cabazon Vall»»v, ....... 09S 

San Gorg^mio Pass, ...... ^IsMX 

Santa Marj^uerita Ranehes, ..... 104 

San Diejjjo h)n the Pacitie , . . . . ir» 

Trea Alamos, ....... .'i,72i> 
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TA«LE OF ROLLING STOCK AND MOTIVE POWER 
OWNED BY TEXAS AND PACIFIC RAILWAY COM- 
PANY. FEBRl ARY 25, 1874. 
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E.VKNINT.S. 

Tho three Divisions (525 iiiil<»s <»;ist of Fort Worth will 
oarii at least S5,(X)0.()() jx^r mih^ per ainiuin ; ami if oini<?ration 
continues to till up the country on these Divisions, the earn- 
inf(s will gradually and ]>(»rnianently inen»as«». 

Tlie Eastern |>art of tiie Slate, throuu'li whirli tlie line runs, 
is Iieavily timbered with pine, oak and cypress. The Western 
l)ortion is about two-thirds prairie. 'Hie h)eal demand for 
lumber in this i)orlion, for manv vcars, will bahmec* the heavv 
transportation of eatth', eottonand i^rain from tlie West to i\w 
East, wlrieh, in connection witli the tiavel over these Divisions, 
East and AVest, covering b\ its conmM-tions the wJioh* of the 
densely popuL-itetl |>o]tions of Northern and Western Texas, 
will «^ive the line in Texas a hir^^c, ri^mnnerative and stea<lily 
iuer<»asin«4 tratlic. 

When tlu' a«^ricnltni;d :ind ^razini^ l.inds. yt^i comparatively 
unsetth'd, an* tlHetl with p<)pnlation, ;ind wliich are snsct»j)ti- 
bh' of the hij^hest cultivation for *>(M) mih«s West of Fort 
Wortli, a larj^e tralVic must accrue to the lload: which c»ven 
with tin* present sittlennnt alouL^ the line, would ^'i\e a rev- 
(»nue of s2,")()0 ]»e]' mile, ami which will be h-nj^ely increased as 
soon as w«» reach the coal fields on the Clear Fork of the 
Brazos River. 

When we reach Fll*aso(Fort IJIism wc shall control the 
trade of Chihuahua i!\Iexic«)., a coimtrv which is rich 'u\ min- 
erals and has a lai^e pastoral and a^jjricultural population, 
and their tra»le will add largely to our Veveinn'. 

That portion n! the road in New Mexico and Arizona will 

rt»eeive a lar^e tratlic alreadv exiNtiii:^' then\ It will open up 

• . • II 

and <levelop the rich miih'ial resouices of that country, and 
will also draw a laii^e portion of trad«' from Southern ( 'olorado 
an»l I tall. .\> soon a^ we build far enough W e>t to Nccur*' 
and control tin' trade ot' the northern portion of C)ld IVb'xii'o, it 
will add lar;j:ely to <»ur reseuue. 

Tlh' road, complet* <l, will Iia\e il-N throui^h ])usiness and 
local busiiir^^. and a m«M|<rat«' t>iiinate will brim: its net 
earniuLT^^ up t«' sj.oon or >'L\.*)nO j».m* milr, an«l from the tinn* of 
its <'onipl'tioii will iiicr« a<e uiaduallN ami | e|-maii«"nt l\ . 

The (piistion a-- t«» whrtlni' tin- «arnin"-:s duriiiu its con- 
strui'tion will pay runniiiL: •xpensi*^ and int^■rt•^^t upon bonds 




} 
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issued upon com])leted road, is oue tlmt I am not able to 
fully determine. I believe, however, from the time of com- 
mencement to the completion, that while a ])ortiou of the line 
will not earn, sufficient to pay the interest upon tlie bonds is- 
sued upon com])let<-Hl road, yet, up<m a final completi(Mi of the 
road, it will be found to have earned verv nearlv enouj^h to 
pay tlie runnin^j; exp«»nses and the inten^st, esj)eeially if the 
latter does not exceed $2, (KM) per niih' per annum. 

As to tlu» i)avnn'nt in its entirety, it has to-dav ten times the 
local business that the I'nion Pacitic liad in its infancy — a road 
now earning S10,(MH) j)iMniih' j>er annnni, an<l ]>ayin.!L^an interest 
of J?4,(MK) permih* per annum, and wliost local business has been 
increased i}{) per cent, yeaily, and this with a larj^c* j>ortion of 
its land so hi<^h in altitude (Ih'Iul^ from ."),()()() to 8,000 feet 
above the level of thestsii that its lanils are not susceptible 
of cultiviition ; while the Trxas and l*aeitie is, for nearly its en- 

ft 

tire route, below -1,(H)0 f<M't in altitud*', and except at tin* 
(Juadaloup*' ^lountains and the Diyide of thr ContiinMit, we 
maintain oui* lint* betwifii s«'a levt 1 and 1,000 fe»'t above the 
sea for a distance of l,OSr) niihs. 

Ah a feedi'i- to this lin«', tli«' business of < )ld !Me\ico cannot 
now be «'stimated, but tin' national topographical features of 
North Mexi<*o in«licat«' that all its i)usiness and tratHc will 
naturally tend to us, and err hnii;' bian<-lns, feeders to our line, 
will t^xtend through its miniuLr ami a;^iicultural districts, even 
to the j^ulf. 

('()m:\ii:i(( lAL \ alik. 

The T^^xas and I'acilic liailwav, once c(fiMpletcd, brinj^s int(^ 
active life the wh«»h' Sontlnin sy>t«'m of Ilailroads, now weak 
and struj^uliiiir for life for the want of thioui^h tratHc and a 
pr<»per teiininn^. 

The complcti(»n of the I'liion an<l ( 'nitral Pari lies built up rap- 
iiUv the entiii' >>\st«'in of Uailro.eK north «)f tln' ()hio an<l «'ast 
of the Mis^oiM'i His* is: tnanv of th«'in baiikiiipt, and all ot 
them West of ( 'hica<j:«) ->t iJejuliiin undfi' ln'a\\ d«'l)ts. 

The terminus it -jave thru) (mi tin- l\i<itic ()ei an, with the 
trade of Australia, <'liiiia aiid .la|»an a^ h'eder--. brought to tlie 
I'nion and Central Parilje a l»iisini>N that pa\*- in tolls ovei- 
S*jr»,00tK(MM» per anniMii. It has been i>>t iniat«d b\ cuir 
leadin*/ Kailwa\ Mana^.-rs that it brought a business that 
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paid to the roads east of the Missouri River not less than 
$76,000,000 in revenue. 
, Applying this experience to the line parallel with the Roiids 

! south of the Ohio River and east of the Mississippi — with the 

j Texas and Pacific completed to San Francisco and San Diego, 

creating an immense local traffic of its own, competing for and 
creating the new business from foreign countries that compoti- 
i tion always develops — it would give this Road one-half the 

I revenue of ten or twelve millions, and turn this amount of bus- 

iness on to tlu; Southern svstem and thev would then become 
paving roads. 

There is no future for the Soutliern svst(»m of Railroads 
! unless the line on the :^2nd parallel of latitude is completed, 

» gi^'i^g them an outlet to tlie Pacific and tlie command of the 

trade of the Southern Territories and Old Mexico. 

Place the Railroad system of tlie Nortli in tlie same ])ositioii 
to-day as the system of the South, and their interest, capital 
and business would be'demaiiding and enforcing the coni]>le- 
tion of the Southern Pacific Railroad. 

Both systems have been predicated upon a through route 
across the Continent. One has been built by the government, 
leaving the other half com]>leted and the ]>rivate capital in- 
vested in connecting lines sunk or cri])])led. 
* There is but one solution to this problem, and that is : The 

Government should give the road such aid as to enable it to 
go forward to a ra]>id com]>letion ; develop the Zone across 
the Continent that now lies dead for want of means of commu- 
nication, and by dev«'lo]>ing it, bring into active competition 
and life the whole system of improvement south of the Ohio 
River. 

MILITARY VALUE. 

The Texas iV: I^icitic Ilailwav once built, the borders of 
Texas, New Mexico aiul Arizona, now so dangerous to the few 
and scattered inhabitants on account of exposure to Tiulian 
raids, would become saf*% and the large Tnited States force 
maintained in tin* vicinitv of the mad at a lH*avv annual cost 
to the gov(M'niiient, could ho disju'iisml witli, and an annual 
saving to the governnimt efT(M't«Ml of an amount ecjual to the 
intt»rest on the (*apita] recpiirrd tt) build tin* roa<l. 

During the entire time that the Tnion Pacific was under 
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oonstmction, the Indians were at war, coutinuallj committing 
depredations, killing and scalping. The advance of the track 
into the Territories made all parts of the country in its rear 
safe, and finally brought to peace every tribe of Indians in the 
Territories through which it ran. The same would be tlie case 
here, and done so quietly and silontl}* that no one would be 
able to fix the date of its accomplishment 

Texas would fill up with emigration, and the tribes would 

! settle down on their reservations or drift West, and the same 

J results would \ye rei>eated as we advanced into and throup;!) 

each Territory. 

As a matter of defence, the construction of the Texas f^. Pa- 
cific Railway would l>e'the cheajiCHt and most eflfective method 
the goremment could adopt As a matter of economy, it will 
saye to the government, yearly, millions of dollars ; far more 
than the amount of interest on the amount of capital required 

■ to build it From Fort Worth to California it runs through a 

country now almost entirely over-run with hostile Indians, and 

\ only inhabitable under the protection of the military forces. 

{ Hundreds are killed yearly by the raids of the C'hevennes, 

I Gomanches, Kiowas, ApacheH and others, and a vast amount 

of property destroyed and driven off, which necessitates the 
maintenance of numerous Military Posts bv the Government. 

• The iron once laid on the Texas and Pacific llailwav, these trou- 

bles will be promptly and permanently settled. The experi- 
ence of the Government in this has l>een ample. 

(CONCLUSION. 

Tlie Texas A* Pacific Railway opens u]) to settlement a vast 
undeyeloi)ed agricultural and mineral 4o«^ion, now only una- 
vailable from the want of the moans of rheaj) and quick com- 
municati(m and transportation. It secnn^s to th(» governnn»nt 
a lasting and }K4*manent ])eaee with tin* hostih^ Indian tribes. 
It will bring us in direct communiration with Mexico and open 
up an extensive trade which has heretofore sought otlier coun- 
tries. It is a line of even temperature — no snow, n«) extrem*»s. 
It is the shortest Railroad comniuniration from sea to sea — 
1 4G0 miles from harln^r to harbor, a^^ainst l\/MK) miles by any 
other line. 

The Union Pacific is a Central Northern line, gives a great 
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especially is this the case with the line over the Sierra Nevada 
Mountains and the Guadaloupe Range, and these were only 
determined after months of continued examination and ream- 
\ HtHssafices. 

Since July, 1872, the surveys have l)een extended from the 
Bed Biver in Texas to the Pacific Ocean, in the general direction 
of the 32nd parallel of latitude, exploring a countiy 200 miles 
in width, developing its resources, bringing to liglit its hidden 
treasures, and fully demonstrating its capability for building 
and sustaining a railroad to the Pacific Ocean. 

The country has been systematically developed, explorations 
have been pushed to succosh, and one after another of the 
engineering obstacles supposed to exist to the building of the 
Southern Pacific Railway have been met and ov€»rc<>nie ; the 
route of the road has been definitely fixed and unquestionably 
is the best to be had across the continent, in the zone which 
has been explored. I desire to extend my thanks for the 
courtesies and aid extended to me at all times by the militar}* 
under Generals Augur and Pope, and the officers and troops 
have cheerfully extended us all the aid and protection we 
desired. 

I desire to call the attention of the Company to the able 
and e£fectual manner in which Mr. R. S. Hayes, Engineer in 
charge of Construction, and Messrs. Evans, Walcott, Hurd, 
O'Neill and Hodges, Engineers in charge of Surveys, and J. 
M. Eddy, Assistant Superintendent, and the Heads of Depart- 
ments and subordinates, have performed their duties, and the 
fidelity with which they have executed their trusts. 



lANl) DEPARTMENT. 

The lands that the Texas A: Pacific Railwa}' Company will be 
entitled to upon the completion of the line are, as heretofore 
reported, 32,051,200 acres, distributed as follows : 

From the State of Texas, 1:^,070,400 aeres ; from the United 
States in New Mexico and Arizona, 14,899,2(M) aeres ; from the 
State of California, J5,481,()00 acres. 

The lands in Tt»xas to be located inside the reservation, are 
6,322,000 acres ; outside res(»rvation, 7,348,400 acres. 

There is due us from the State of Texas, for the Road com- 
pleted to date, 3,436,800 acres. 

There have been surveyed to date, 847,000 acres. 
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There are 207,000 acres belonging to the Company inside 
the reservation that were surveyed by the Memphis & El Paso 
Railroad Company, bat the work was so imperfectly done that 
at least one-half of it will require re-surveying before certifi- 
cates can l)e filed for it. 

There are at present seven parties in the field making the 
surveys, preparatory to taking up the lands that are due us 
or completeil rojwl. 

The quality of these lauds has boen fully described in a 
former part of this report. All those lying in' Texas are valu- 
able as aj^ricultural and f^razing lands ; of those in Xew Mexico 
and Arizona, two-thinls as a«;ricultural, grazing and mineral 
lauds ; in California, al>out oiH^-lialf as a<^ricultund, grazing 
and mineral lands. The gn^at hulk of these lands is not 
available, except as the Koad progresses through them, but 
will eventuallv become a source of larjjce revenue to the Com- 
pany. 

I estimate the value of the lantls east of the lOOth meridian, 
by the tini*» they are all soM, t<» average $5 ]>4»r acn^ ; west of 
tln» l(K>tli meridian to the Iiio (fianth*. at 5?3 per acre ; through 
Xew Mexieo, .^2..")U per aere : tlin»ugli Arizona and California, 
$1.20 jH»r acre. At this estimate, tln»y would bring to the 
Company alnuit $oO,(MM>,0(K.). 

TOWN LOT i)p:pahtmext. 

In connection witli tin* Lainl Department, there was estab- 
lished a Town I ^ot I)e]»artnirnt. for the purpose of obtaining 
and laying out tilt* I^tpot Towns ali)ng the line of the road. 
Cp to tliis tini»' it has 1m« ii f«iuiid to work very successfully, 
and as wc go \V«st I liavt- no tloubt it will In* agn»at aid tothf 
si-ttliint-nt of our lan<ls. I submit a tabh- showing th«* names 
of towns, nunilM-r of lots «h»nat.Ml for public puri)oses, numWr 
soM, avt-ragi* price ]Mr lot. ca>h r«*c«ipts. bills receivable and 
total salfS. 

It will be siM-n that •lurimr the year 1^73 the tntal receipts 
amounteil to .'iflSJiiil/jo. .if which si 1,7^1. *.».'> was eash, the bal- 
an«-«* not«s ]»a\able in \<l \ and 1^^7'^ \\\\\i int«rf«*t at lU |>**r 
c«*nt. p«*r annum. Tli»- t<i!;il r«ist wa-* s.'3,.Vm.71. showing a net 
profit of .<i:j,2n4- !'.». Th. \ hav*- b. en >.»).! at an average of 
sl-24.24 jK-r h»t, and a n»t pr.»fit of it<lAT} p« r h»t. In a large 
|>ortiou of thes«- toun--, few **;d»s hav«- as yet U-#*n made, not 
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having been in the market long enough, and the country near 

them being sparsely settled ; but as the country fills up these 

towns will grow, our sales will increase yearly and be a benefit 

to the road and to the country. 

The towns have been laid o£f uniformly' into lots, blocks, 

eta, numbered upon a general plan, and are either deeded to 

the Texas & Pacific Railway, direct, or through a trustee. In 

a number of cases parties owning lands where towns were 

located, haye been allowed to retain an interest in the towns, 

-with a view of getting the local aid of ])eople living at or near 

/ the town. 

' TOWN LOT DEPARTMENT. CONDENSED STATE- 
MENT, 1873. 





• 

NAMES OF 
TOWNa 


: i 
1 

• 

o 

1 

o 
Q 

2 


Sold. No. 
ts 


Average Price 
Received per Lot 


Cash Receipts. 


• 

liills Receivable. 


1 

1 

1 

1 


o 
Eh 




Hallville . . 


$25 00 


$50 00 


, s 


1 


$50 00 




Longview . 




13 


71 15 


925 00 


1 




925 00 




Gladewater . 




2 


135 00 


270 00 


1 




270 (H) 




Hawkins . . 


16 


4 


93 75 


2(K) 00 


175 


00 


375 00 


J 


Wills P'nt. 




23 


117 75 


2,108 85 


602 


50 


2,711 35 




Elmo .... 




13 


122 10 


850 00 


737 


50 


1,587 50 




Terrell. . . 




41 


98 66 


2,718 80 


1,326 50 


4,045 30 




Brooklyn . 


12 


6 


108 33 


375 00 


275 00 


(550 00 




Mesquite . 




2 


162 50 


162 50 


162 


50 


325 00 




Moore's L'g. 




2 


100 00 


100 00 


100 00 


2(H) 00 




Texarkana . 




20 


280 00 


2,5)25 00 


2,675 00 


5,(J00 00 




Savoy .... 




23 


87 87 


1,096 80 


924 


25 


2,021 05 



30 151 $124 24 $11,781 95 §6,978 25 $18,760 20 



Total am't Vouchers, $5,555 71 

Net Profits $13,204 49 

per Lot Sold $87 45 

Besiiectfally submitted, 

G. M. DoDOE, Chief Engineer. 
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Office of Engineer of Construction, ) 
Mm'shaJl, Tex., March 1, 1874. f 

1 Gen. (I. M. Dodoe, Chief Engineer : . 

I Dear Sir, — In compliance with your instructions, I beg to 

submit the following report of the operations of this Depart- 
ment in the construction of the lines diverging east from Fort 

f Worth. 

These lines, for convenience of construction, were made to 

j consist of the following Divisions : — 

I SOUTHERN DIVISION. 

Shreveport to Fort Worth, distance 219 miles, with head- 
quarters and depot of supplies at Marshall, and the division was 
made to cover the 66 miles of road from Shreveport to Long- 
view, already in operation, and includes entire construction 
from Longview west ; also four and a half miles of work at 
Jonesville, known as the Cut-()£f. 

JEFFERSON DIVISION. 

Sixty-nine miles, from Marshall via Jefferson to a junction 
with the East half Trans-Continental Division, Rve miles west 
of Texarkana, having head-quarters at JeflFerson. 

EAST HALF TRANS-CONTINENTAL DIVISION. 

Texarkana to Paris, distance 91 miles, via. DeKalb and Clarks- 
ville, with the same liead-quarters and Division organization 
as the Jefferson Division, and using Sherman and Marshall as 
depots of sup])lies. 

TV^ST HALF TRANS-CONTINENTAL DI^^SION. 

Paris to Fort Worth, distance 145 miles, via Honey Grove, 
Bonham, Sherman, Pilot Point and Denton. 

A total of 524 miles, inclusive ; 66 miles in operation. 

Location was commenced in the earlv summer of 1872, and com- 
pie ted in tlie fall of the same year, although in some instances 
the work was let and contractors w(»re on the ground before 
the details were completed. In tiie location no es{>ecial diffi- 
culty was experienced, the greatest altitude being only feet 
and the highest elevation feet above mean Gulf tide. Cer- 
tain towns designated by the State Charter and conditional 
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local subsidies, as Dallas, Sherman, Bouham, Honey Grove, 
Paris, Jefferson and Marshall, determined the location, and the 
line was to be placed upon the most practicable country between 
thenL The country is generally rolling, that between Long- 
view and Sabine Crossing on the Southern Division, and Jeffer- 
son to Sulphur on the Jefferson Division, being the most broken 
and abrupt. 

The minor divides, crossed between the side drainages of the 
principal streams, are frequently at as great an elevation as the 
main divide, making many altitudes to be overcome in reach- 
ing a principal summit, each nearly as great as the total dis- 
tance to be gained, as shown by the table of grades. 

THE SOUTHERN DIVISION. 

Starts from the Red River at Slireveport, La., running thence 
through C^addo Parish, and enters the State of Texas in Harri- 
son C^ounty, crossing the divide between the waters of Red and 
Sabine Rivers near Marshall, tlie eounty seat ; thence following 
up the valley of the Sabine, crossing its various side drainages 
of Gladewater, Big Sandy, Lake Fork, Red Oak, <fec., it 
crosses the Sabine River at a point 50 miles w(»st from Long- 
view into Kaufman County, ascending to Wills Point, wliere it 
droj)s over into tli(» drainage of the east fork of* the Trinity, 
which stream it crosses near Fornev, 18 niih»s east of Dallas. 
At Dallas main Trinity Riv(»r is crossiul, just below the 
junction of the West Fork, wliicli braneli is followcnl to Fort 
Worth at the junction of tin* west and clear forks of the 
Trinity, and diverging point of the Trans-Continental Divi- 
sion. 

JEFFERSON DIVISION. 

The line was made to adhtM*** to the old Mt»in])hisand El Paso 
location, whenever advantage' could l)t» taken of the work^ 
partially conii)lettMl l)y that Conii)any. A small amount, how- 
ever, in ([uantity, but stretching in distance over a considerable 
])ortion of the Division. From Marshall the line runs a litth* 
east of north to the City of Jefferson (Ui the BigCv])ress Bayou, 
which flows into R(m1 Riv«*r; thence due north, following the 
incomplete work of the M. and E. Co. for ahout 22 miles, it 
reaches the Suli)hur River at Moore's Landing, 57 miles north 
of Marshall, crossing that stream upon a pile bridge 7,960 feet 
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long, the sub-structure of whiirli was constructed bv the 
Southern Trans. Railrotul Company, successors to the M. and 
E Co. ; thence the line foHows the incomplete road-l)ed of the 
; M. and K to its junction with the east half of the Trans-Con- 

tinental Division, tive miles west of the State Line and 
69 miles north of Marshall. 
! The line is in the country draining to the Red River, and 

i crosses all its principal streams flowing from the west and 

theif tributaries, the three Cypresses, Black, James, Williams, 
Bakers, Sulphur River and (»ther minor streams. 

THE TRANS-COXTINENTAL DIVISION. 

• 

Starting from the north east boundary line of the State, 
separating it from Arkansas, at Toxarkana, the point desi^- 
. uated by the Commissioners of the (^lin and Fulton and Mom- 

phis and El Paso Railways for their junction. The line 
runs almost due west, kee])ing the crest of the divide between 
* the Reil River and Sulphur and adheriufj; to the road bed of 

i the M. and E. for about 40 miles (constructed by that (^om- 

pany 15 years ago), })assing throu}j;h Dekalb, Clarksville, Paris, 
to Honey Grove, llIJ miles west from Texarkana. The lino 
then drops into the Red RivtM- drainaj^e, crossing Bois d'Arc 
Caney, Brushy, Choetaw and their tributaries, ])assing through 
the towns of Bonham and Sherman, and regains the crest of the 
divide five (5) miles west of the latter place. Thence diverg- 
ing to the south, it crosses into the drainage of the branchosof 
the Trinitv, and follows the west side of the divide between 
Elm and East Forks, crossing the Ehn, Hickory and Denton 
in Denton Countv, and the AVest Fork in Tarrant County a mile 
east of Fort Worth, near which point it joins the lino of the 
Southern Division. 

I here insert table of grades from Shreve]>ort to Fort Worth, 
Marshall to Texarkana Junction and Texarkana to Fort Worth. 
You will perceive that all grades above fiO' ]>er iiiih' oeeur 
on the Old Road betwet^n Shrt»veport and Longvit^w and on the 
Jefferson Division ; also ])lease tind attachiMl table of (|uantiti«'s 
upon which the cost of the road was based. 
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The country through which these lines pass affords ample 
material for construction — the timber and prairies having each 
their peculiar characteristics, and their division is most clearly 
defined. For 150 miles west from Shreveport, the Southern 
Division passes through the oaks, pines and other timbers 
coincident with that section of the State — the pine being gen- 
erally of l>etter quality in the Sabine draiu^e ; thence west to 
Fort Wortli, witli the exception of a belt of ])ost oak called the 
** Cross Timbers," between DiUlos and Fort Worth, about 12 
miles wide, and the timber bordering the streams, the line 
lies upon the rich black soil of the prairies. 

The Jeffer8<m Division is wliolly within a timl)er country, 
affording pine, cypress and the best of oak. 

THE TKANS-CX)NTINEXTAL DIVISION, 

For the first 100 miles west from Texarkana, has the post 
oaks of Bowie County and the ])ines of Red Iliver and its trib- 
utaries ; from thence in the prairie to the Junction at Fort 
Worth, exce|)t the C!ross Timbers in Denton County. 

The rock is said to be tertiary, and in the prairie is a soft fri- 
able limest<me, underlying the soil, disintegrating upon expos- 
ure, .although in some localities it is hard, com])act and suita- 
ble for building puri>oses. In the timber there was found 
an amorphous sandstone, highly colored with oxide of iron, 
but most freciuently in small (piantities, scattered ui)on the 
surface, and seldom showing a ciuarrv face; with it is generally 
mix<Ml a coarse congloni(»rate or red hematite ore, the latter 
existing in ct»rtain localities in working (piantities. Lignite is 
also fnH[U«*ntly found in the timber, showing on the bluft*»face 
of streams, but none that I have known of commercial value. 

WATER srPPLY 

Is ample and not «'X|»ensive in obtaining, the timber country 
aff<»rding wells, sjirings and running streams. In the jirairies 
resort is had to «»xca\ation an<l <lamniing heads of drainages, 
for reservoirs <»f sutliiMi-nt caj)acity to supply through the ordi- 
nary drouths of suiiiiiHi'. 

CONSTia'CTION. 

On the lin<s li.'rt<»fon» tlcscriln-d, construction was C(mi- 
nHMiiM-d (»M th«- S^uitht-rn |)i\i>ioii at tli*- toun of Longview, \u 



67 

Gregg County, the terminus of the Southern Pacific Railway, 
and extended west ; also covering the new work on the Jones- 
ville cut-off, and the general repairs of the line in operation 
east of Longview. On the Jefferson and E. >4 Trans-Continental 
Divisions, the old grade taken advantage of was completed ; but 
with the exception of the substructure of the Sulphur River 
Pile B!ridge (recently constructed), all the culverts and ties 
were removed to make room for new structures The West 
^ Tr^ns-Oontinental was also let from Paris to a point five 
miles west of Sherman. In the estimate of cost, no allowance 
was made for the quantity or cost of the old work used, but 
the cost of repairs necessary to complete it was estimated. 

I here submit th^ estimate of cost which has been furnished 
previously, and the results upcm the work completed show 
thafethey amply covered the expenditures. (See mxt ftfuje.) 

On account of the scarcity of building stone adjacent to the 
lines, no actual quarries being found, the idea of using masonry- 
in the rapid construction required was abandoned, and box and 
\og drains, constructed of the most lasting timber the country 
afforded, were substituted. for the small openings. Piles were 
used in every case where they could be;driven ; and in all trestle 
bridging, the bents, with the above exceptions, rested upon 
piles firmly stayed and strapped. The test blow for piling 
required that the pile should not drive over 2 inches under a 
20 feet fall of the lightest hammer permitted to be usod, 
(1,800 lbs.) The driving was carefully in8i)ected, and tlie 
^ results from the bridges in use for the past year are most grati- 
fying. The bents of all pile and timber work were made 18 
feet between centers, and chords of three (3) pieces, each 
6x14, carefully packed and bolted, were used as stringers. The 
single and double deck trestles were constructed, as is usual, of 
12x12 timber well stayed and braced. The truss bridges were 
of the Howe style, and were framed of Calcasieu and in two 
cases of Northern pine, both chords of timber calculated for a 
rolling load of 3,000, with a factor of safety of 6. 

The Dei)ots, Section and Round Houses were made of sim- 
ple construction, to suit the latitude, resources of the countiy 
and requirements of the Railway, and, as far as possible, of a 
style to please the eye. 

The large shops at Marshall were built upon general plans 
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approved by the President ; the Round Uoiise, Car Shed and 
other buildings being reduced in pro])ortion to the present 
requirements. 

Three points had been selected as depots for supplies and 
bases of operation: of these, Dallas alone fulfilled the anticipated 
requirements of having unintercepted communication from 
without the State ; this point, at the intersection of tlie S<mth- 
ern Division with the H. & T. C. Railway, l)eing supplied from 
New Orleans via Galveston, although communication between it 
and Marshall was had by wire via New Orleans and Houston (two 
repeating offices), and by mail by stages and messengers for the 
first few months of construction. Sherman, the depot for the West 
.J Trans-Continental and a portion of tlie East \ Trans-Continen- 
tal Divisions at the intersection of that line with the H. A: T 
C. (65 miles north of Dallas), failed to have rail or wire 
communication with CJalveston or St. Louis until February* 
1873, five months subsecjuent to the comnioncement of ccm- 
struction, although fairly antii'ii)atod to have connection in the 
fall of 1872 : in the interim, stages, wagons and messengers were 
the methods of supplying communication. 

Marshall, acting as the gc»neral head-quarters and principal 
depot of supplies, d<*p<Mided ni)on the navigati<m of Red River 
j for communication with St. liouis and New Orleans, via Shreve- 

' port, or a wagon haul of 110 mih»s, from the terminus of the North 

Louisiana and Texas Railway, a iln'uier rrssnrt necessarily 
taken during three m<mths of unprecedented low water in Red 
I River, subsequent to the commencement of the work, and until 

] relieved by the comi)letion of the International & (iroat North- 

ern Railway to Longview, bringing Galvrston in direct rail and 
' river communication with Marshall. 

Jefferson was also ma<le a distributing point for supjilies 
and material for <)() inilos of that Division, in compliance with 
the conditions of tln^ subsitlv voted bv that citv aiul Marion 

• • • 

county. To carry out the rapid c(mstnicti<m dt'signed, four 
points, Sherman, Dallas, Longvirw and Marshall, wt^ro selected 
for the collection and storage* of track mat«'rial, and from 
which f<mr track laving forces wen* to simultan<'ouslv ccmi- 
mence, and i>ush rajjiilly forward until two met uixni (»ach 
line. Th«* work was Irt, and arrangements for time of comple- 
tion made t\ ith that in view. 
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The stringent requirements of the charter and sul)si«ly j^nint- 
ed by the State of Texas, that the lines East of Fort Worth 
j shoahl be completed and in operation by January 1, 1874, per- 

mitted no time to be used in ])erfectin^ organizations, ])hins 
and the usual details. 
» Proposals for the lettin*^ of the work by October 1, 1872, 

; were solicited by advertisement during tlie ])revious sununer. 

, This Department was organized on October 4, 1S72, an<l 

sufficient c<mtracts let from the ()th bo the 10th to semn* tlie 
! completion in accordanct* with the above charter nH[uirenients, 

i and comply with the conditional subsidies of the several towns 

j and counties granting the same. 

[ During the following month of November tlie contractors 

obtaining work were u|)on the ground with organized forces, 
* and constructicm was fairlv conim«'nced, the force rciiorts 

'; for that month showing s<nne 2,S<X) teams and 3,<H)() men u]>on 

the line, irrespective of thosi* employtMl in cani|)s, mills, trans- 
I portation, etc. 

In anticipation of the scarcity of labor within tin* State, 
^ agents were sent to the Southern States to forward nt»grocs, 

' and contracts made for C-hinese ; 2i'}i) of the latter were ]>laced 

[ upon the Jefferson Division. The demand crt»at«'d, howevt»r, 

> soon supplied itself; and the Chinese, not proving profitable, 

were dispensed with. 

The collection at the depots within the State of the, large 
quantities of necessary tools, supplies and mateiial, and the 
, short time for obtaining ties, bridge timber and himber, were 

anticipated as far as any ordinary dithculties attending could 
i be apprehended. The introduction of a largt^ number of saw 

mills obviated tin* latter difficulty, and r^^diable and rai>id com- 
munication between ])oints in the State* was secunul by the 
completion of the telegraph lint* from Marslnill to Sherman, 
218 miles in length. 

Specific causes hardly to be apprehended were encountered 
\ making the difficulties of obtaining su|>plies, machinery, 

material, tools, etc., from without the State, most serious, and 
at the time rendered progress doubt tul. 

Communication via Red Uivcr, mainly dept^idetl u|H»n as the 
only means of trans] )ortati<m without wagon haul, in the eastern 
portion of the Stiite, almost entirely failed by its low stage of 
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water for nearly fivu months succeeding the commencement of 
work in Octol)er, 1872. 

The anticipated connectiims at Longview and Sliormam by 
' rail were also delayed four m<mtlis In^vond exi)iH*tiitions- 

When the only resources for obtaining sup])lies were by wagon 
haul from Monroe to Shreveport, 110 miles, and from tlie ter- 
I minus of the International and Great Northern Railway, ihi' 

! epizcjotic appeared as an epidemic and for a short time stop- 

ped progress at points, and at the same time small-pox broke 
<mt on the Eastern j)ortion of the Soutlu>rn Division. 
I The ext«Misi(m of time granted by the State of Texas in the 

! spring of 1873, somewhat altered the original designs, and only 

' three track forces wei*e started — at Dallas, Longview and J(»fler- 

■ son— the ti'ack at Sherman awaiting the completion of t\w 

; Scmthem Division to Dalhis. 

I here present tjibles showing the amount of track laid on 
t each Division (including sidings), descri])tion of buildings 

I erected on each Divisicm, description of water stations on 

! each Division, and the description of the bridging on each 

Division, with other information concerning the road. 

The road-bed is graded, bridged, and the ties on the lin(\ 
ready for the track from five miles east of Texarkana toBrook- 
ston 8 miles west of Paris, distance 94 miles. 
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WJ. TRANS-CONTIKEKTAL DIVISION 

BROOKSTON TO SHERMAN. 
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WATER STATIONS. 
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ELEVATIONS. 

ShroTeporty . . . • • 204 feet above tide water. 

Marshall, 377 " " 

Longview 342 " " " " 

Dallas, 481 

Fori Worth, 629 

Je^erson, 226 

Teiarkana, 287 " 

Sherman 734 '' 

Highest Point on Southern Division, 10 miles East of Fort 

Worth. Elevation, 670 ftM»t. 

Trans-Continental Division, at Sherman, . 7*M " 

The conditions of the Dallas, Sherman and Jefferson subsi- 
dies were duly complied with, also such conditions of th<' 
State subsidy which acted by limitation, at ])revious dates. 

In conclusion, I would l)eg to express my a])])reciati()n()f the 
assistance rendered by Messrs. C. H. Irvin, E. D. iJoyd and 
D. W. Washburn, Division Engineers, and of J. B. F. Sain])S('l, 
acting as Traveling Paymaster and Chief Clerk of this Depart- 
ment, by whose industry and ability the lar^e detailrtl work 
of current monthly estimates and vouchers were k(4)t in ])rr- 
fect svstem. 

All of which is respectfully submitttjd. 

K. SOMERS HAYES, 

Engineer in Chaikje of CoNSTnrc -jion. 



GENERAL INSTRUCTIONS. 

Philadelphia, June L"), 1872. 
To Division Engineers: 

Blank forms for use in your DepartmtMits will W fowHi'd*^!. 
All vouchers and pay-rolls must he mad*? up in duplii'att*, and 
all returns must be accompanied by a stat(>m<Mit. 

A list of all j)ropv»rty in the Eiij^inceriii^ I)«']>artiu«»iit iniisl 
be made out and recei])t(Hl for by the En;^iiu»ers in char«j:«\ and 
regular (piarterly returns made to this oftice account in;^ for it. 

All instruments must be furnished by the Engineers — the 
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Chief of Party a transit, and Asflistant a transit or leveL 
> Whenever an Engineer leaves the party, if his instrument is 

j needed by the party, he will be paid for it. 

In case of purchase of instruments by the Company, they 
i will be charged to Engineers receiving them and deducted 

I from their salary. When transi)ortation is furnished by the 

Company, it will be retained from the wages of an eni})loyee who 

leaves for any reason except discharge. Division Engineers will 

fix salaries of the ))arties except when otherwise directed. 

Salaries will be as follows : 

Chief of Party, $175 to S200 per month ; First Assistant, *125 

to $150 per month ; Second Assistant, $1(K) to $12o i)er month ; 

Third Assistant, $75 to 100 per month ; liodman, l?()() to $75 i)er 
I month ; Flagman, $40 to J?(50 p4»r month ; Laborers, $40 to $6 ) 

I per month, and found in the ticld. 

i The strictest economy in all expenditures will bo expected, 

I and all bills will 1h^ examined and audited in this oftice before 

being allowed, and all emi)loy(M»s will 1m» held to a strict 
? accountability for an\'thin<^ connected with the Uoad for which 

they are accountable. 



(J. M. DOIKIE, 

CillKF EXGIXEEn. 



Ni:w YoiiK, May 23d, 1872. 
GEO. R. AVILSON, ES(^, 
Division KN(iiM:i:j: : 

Delvr >Siit, — In givinj^^ instructions to the parties niakin<^ the 
surveys Wi^st of Fort Worth, you will use your indj^nient as to 
the country they should dev(»lop, Ix'in^ upon the jjjmnntl antl no 
doubt familiar with its topo«^ra|»hv. I lay down the followin;^ 
general rules, which 1 dfsire t<^ be obs«»rved : 

The j)arty should 1m» in charge of an enjjjineer of «'Xperit»nc*», 
and wilt) can int«*lli^ently j^rasp the situation, and h»ave his 
party wh«*iu»ver it is nei-fssarv to fxauiinr tin* surnnmdin;^ 
country. His chirf assistant must br rnniju'trnts to run the 
])arty an«l control it ; and his «'X|Miirnc(', judj^nitiit and ability 
should be sufficient to 'ri^•* us what tht-rr is in the t-ountry tln'y 
develop. 
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In building the Texas & Pacific we muat have in view the 
oommercial as well as tlie engineering]; qualities of the line. 
We want a road tlirongh Texas, which the country, whon 
settled, is susceptible of Hupi>orting by its local tnule when built. 
The party will tlierefore note carefully the ({ualitv and the capacity 
of the agricultural, grazing and mineral rcHources of each town- 
ship and county tlii*ough which it pasHes ; also, if any one with 
the pajrty is iH)m})et(Mit, its geoh>gy, and m^h'ct s{)eciinenK of its 
minerals, n>ckH, &i\; also note the chara(*t4'r, location, ipiality 
and quantity of tiinl»er, and the water fiu*ilitieH on the line. 

Pay particular attention to, and note pai-ticuhirly, the material 
for the construction of the roml, of every kind — timber, ties, 
stone, gravel — in fact, everj'thing that can l>e used ; distance fn)m 
the line, how accessible, where locatecl, &c. 

I not only want the particular country thn)ugh which the line 
runs develoi)ed and mapped, but prominent points, mountains, 
streams, Ac., tixeil accurately by a syst^Mn of triangulations, as 
the basis for a map, extending as far nortli and south of the line 
as the explorations necessarily extend ; this is especially requir- 
ed, as no accurate map of the country exists. 

I desire the line so developed, that the ])reliminarv survey 
shall determine the most feasible route in the latitude through 
which the party run. 

The toi)ographer, or some other menil)«»r of the party, under 
the direction of the chief, must keep a daily n^cordof each day's 
work, noting whatever will lie of im])ortance hereafter. 

With 3'our main party, you should j)lace a gocnl engineer for 
reconnai>tfi(nuT, with one or two assistants, and move with pack 
mules, to examine the country north and south in advance of 
your main j)arty. They can, by the baromet^^r and a sj'stem of 
triangidations, examine summits and map tlie entire country, 
thus enabling your main ]>arty to advance rai)idly and under- 
sbindingly. The ])arty taking the field must Im» armed, and the 
chief must \\o a man of energy and (me who will not run at sight of 
an Indian. He must re(*eipt for iill prr)])ci-ty ]»laced in his hands, 
and account for it in the usual manner. Th«» ])artv must work earlv 
and late, there b«Mnj^ nt) stattnl hcmrs in such work. The chief 
must make a \ve(»kly n»])ort of his j)rogress when he has o])por- 
tunity to do so, and at least once a inontli send rough maps 
on tracing paper, with profiles of his month's work, and whatever 



\ 
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suggestions and remarks in regard to the country he may deem 

proper, giving a general account of all matters pertaining to his 

line and statement of the facts, 
f The party will take one general line to develop ; and if another 

I must be run, we will either put another party into the fiehl or 

be guided by circumstances when I come to Texas, some time in 

June next 
I These instructions are general ; you are not confined to them ; 

I yon will atld to them such others as your experience may deem 

j l)est If you cannot send me a profile of the located line to 

j Fort Worth, so as to* reacli there by the 14th, send it to me at 

! the New Y<^rk offic»e, where I shall be until the 18th of May. 

#♦♦♦**** March 20th, 1873. 

As matters now look west of Phantom Hill, the Northern line 

i acToss Clear Fork should be examined, if it has not alreaily been 

! done. 

. ♦♦♦♦♦♦♦♦ March 25th, 1873. 

After Hubbard has run his direct route from the 100th merid- 
ian, you liad bettor have him run down Paint or Clay Creek, 
and down Clear Fork to Griffin, or wherever it is necessarj* to 
avoid the heavy country from the divide between Clay Creek 
and the Brazos. 
♦ * ♦ * Mr. Hodges thinks that the two lines tliat are to 



I come into competition are the Southern CNeill's & Di>'ide line 

1 and the Northern Cedar Creek & Brazos. 

) . The line l)etween Fort Worth and Weatherford also needs 

j close attention ; it will probably have* to bo re-nin. 

j I am, rosj)octfully, 

! G. M. DODGE, 

Chief ExoiNEEn. 



Marshall, Texas, May 12th, 1873. 
JOHN O'NEILL, ESQ., 

FouT Worth, Texas : 
Dear Sir, — I want you to ro-exaniine the Northern line from 
Fort Worth and lay the line where a final location will go upon 
it Start your i>arty upon it at onc«». 

I am very res j)eet fully 

" G. M. DODGE, 

Chief Engineer. 



69 

Maksi. .LL, Ti'\., June Ist, 1873. 
GEN, G. M. DODGE. 

Chief Enoineek: 

Dear Sin, —On the 28th day of Fel)ruarv, 1873, I ^ ' uiittod 
t) Qeo. R. Wilson, Division Enj^int'CM*, a prelim inarv rejxni; of 
surveys t<> that date on the **Brazt)S Division," a copy of whieh, 
"coverinj; in detail all the routes and information gained during 
the nine months jn'evious," was forwarded to your offit-e. 

I have now the honor to submit to you a eondensed and final 
rei)ort, enibraein^ the surv«*ys madt» in March and April, and 
all of which j^ive tin* ft)Uowin^ results : 

It was set forth in the ])reliminarv l{(»]>ort above mentioned 
that a hi^h sjmr t^xtemhul from tin* Staked Plains eastward, 
formin<^ the divi • Ix'tween tlie Brazos and Colorado rivers, and 
terminatin*^ at Comani'Iie P(»ak, Hood (N)iinty; that from this 
8j)ur twf) stM'omlary on<'s t^xtemliMl nortliwanl — the one crossing 
tlie(Uear Fork of tlie Hrazos near Fort (iriitiii the other cross- 
in<{ the main l^razos near th(> mouth of Ct'dar Creek; and tliat 
owiii;^ to the sinuous course of tlies(* streams iCltvir Fork and 
Brazos), and tlie rouj^Ii country adjacent, tlieir imnuMliati* val- 
leys t'cmM not be foIIow«'d. Tlifsr topo«^ra|»hical features jjjov 
ern the routt»s, and from tlir various surv.'vs it is demonstrated 
that from Fort Worth to the liM)tli iiirritlian there are three 
routes from wliicli to st'hM-t, sueh srlrctioii depmdinj^ mainly 
Upon the results of the surveys nf the Peeus division. These 
three routi's will 1m' hej-ein ilesiMTiiattMl : 

FiiisT— The Fort (IritK Route. 

SkCoXD -Tlie Divide lloute. 

Tnim) — The Fort Chadbourne Route. 

Previous t<> the tnial <h'teriuinatinii, it is neiu'ssarv to mak<» 
th«' following survevs : 

1st. A ])rt'liminarv location from ]n'a«l of AFaryV Cn*ek w«'st- 
wanl, tlown into the valh'v nf th«' CMear Fork two mili-s. 

2n«l. A preliminary loeati«>n fr«»m near I'ort (Jritlin westward, 
acrtKsthe spur ridj^i* to the (Mrar K<»rk '•» miles. 

3rtl. A pn'liminarv line Irnni the L''«»i. riNrr westward alon^ 
the nnrtlj ?>lopf of the Derp Creek Mountains, *'the northw«:st 
point <»f which iM'iuLi the ilitVicult |>oint.*' to the lieatl of Pecan 
Bav»»u — '»<» niih'^. 

4th. A preliminary line from tlie Le^n ri\er w« stwanl alon^ 
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tin* sontli slojM» nf tli(* l>«M»pCi('«'k^I(»unt;iinsto nrar tli«* Ih»ju1 of 
Jim Nt'tl Crock — 4S inilt's. 

riioso siirvi'vs arc in'iMvssarv to ensure tlu* rDrroctiu'ss of tho 
f<»llo\vint^ ilata, wliirli arc hascd ii|nni tlic In^licf that cacli will 
prove tlit» trut» line upon the rcspcctivt* r<Mit<\s. 

It is furtlier assmnctl, tliat in the event <»!* tlie a(lo]>tion of tin* 
** Fort (IrifVin Unnte," it will be foiintl to l>e more advantaj^**- 
ous to iti) via Weatlierfonl than via Silon Creek, whieh last lin(» 
is now untliM- prt»^ress of survey l)v Mr. ()"N<'ill, Loeatin^j; Ku'jjin- 
iM»r. 

Tilt* CDuntry has heeii thnrouj^hly reconnoitercMl, «»xeept uoar 
\ho eonMuenee «>f Taint Creek and the Clear Fork of lirazos. 
If it is possible to p't out of the valle\s of thesi' streams near 
this point, on a westward course, it may prove tlu» Faint Creek 
liiH' to 1m' preferaUh' ta the more direct route which I have se- 
hu't^Ml — that l>v tin* ^rcKcn/.ie's trail, or Steele's branch, bein^ 
I oi^ht miles the shoi-t(»r. 

I do not think that tin* spur rid^e can be crossed els<»where 
; than in the immetliate vicinitv of the lines of survev. It rist»s 

; in elevation for some miles south of McKenzie's trail, mon' than 

i (•oni]>ensatinj4, probably, for wliatever increasi* of distance, if 

1 anv, there mav be bv otln'r criM'ks south of Steele's branch. 

J 1 am of the opinion that no routi' <an be founcl north of 

• Cedar (*reek antl Veal Creek, until the ont^ in the vicinitv of 
Ft)rt Richardson, Jacksboro, an<l l'\)rt Felknap is reached. 

From these opinions and from the information •^[ainetl, it is 
r ron«*lud«'d that 

i The Fort (trilVm FiOut(Ms the shortest, the Ixvst watere<l, the 

• most contiuuous to the best coal fii'lds and the greater bodv of 

• . . . . * 

tln^best hnnls. It is the most adNanta^eous in the extension of 

tlu» Trans-Continental 11. 11., shouhl the I'ort Worth inti'rsection 
Ih» abantloned. It encounttrs, ImwcNer, *> miles of verv exiM'Usive 
work. 

Th«' Divide lloute is the best tihdM'reil, and probably the 
cheapest per mile; the tindxr, houcNer. is n()t of that <piality to 
i*aus(* it to be much used for construction, inasmuch as sott tim- 
ber for britl;^«>s and excellent post o.iK f(»r ties can be broUi::ht 
from the Eastern ]>ortion of the State; f<»r fuel, it uill be advan- 
tji«^(M)Us for operating tin* road. 
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The Fort CluuHxmriio llouto is equal in <'v<»rv n'spri-t (o tlic 
Divulo Rout**, <»xn»i>t iinlistanrr to tin' lOOtli iiicritlian, it lu-ii.!^ 
six iiiilt's loii«^or. 

Tlio fc»ll<>\vin<^ tal)l<* jj^ivrs tlu» data tlcihici'il : 

BllAZOS 1)1 VISION. 

taijm: or iioriKs. 



Mil.-. Mil.-. Mil- . 
DiKtuiuM'K. I'«» 1'"^ •^" » 



Klt*viitinn. . 
I>i-|in-sHinii. 



r.-. t. 


r. .t. 


r. .t. 


:i.7*^<» 


l.niiM 


I.1.-.M 


■J. »'.<»» 


■J.r..'in 


■-'.•>■. 



(iRvuks in I-'i r.r. Tiu Mii.r. 

M'! V Ml''-. Mil.-.. 

Ot.»Ki fi'.-t •■ ' ■'• <■'■•■" '•"" 

Ifi "40 " '•" '» I''" ■'■"" 

40 ".Vl •* '■'• " •■■"'•' '"" 

53 -MW •• -'^•"' '-■:«» -'l.n 

Tiitiil i-urv;itur.- ».«'T' M«".n I. "•••'» 

r-?. r. .1. I. I. 

Mnxiiuuiii tiiM'l«" ''■■ ' •' '•'■ 

Maxiiuinn rurxf •! *• '■ 



r. s. liui ir>. 



GEN. CJ. M. DolxiK, 
('iiii:r K\<;i\i:i:i: : 
Dkak Sii:, III aiToitlaiHi' \\ itli iiistnut it»iiN nf .[aiiuarx (itli, 
1873, I rniitinu»<I tin* sur\«\ \\«'>*tN\anl on tin- llin* I vvas tlhi 
i*iitfa«r«Ml im, *''rii»' Sil\« r (rrrk lumli-, ' ':<»iii'j: I)\ \n;i\ «f (iia- 
Imins Salt Work-^ in Y(»nn^ ( '«»nnt\ , an<l rn»«->in^ {\u- IJia/i»s 
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riTer four and one-half (4^) miles above where ike Clear Fork 
enters it; thenoe westward by way of the valleys of Fish and Elm 
Creeks, crossing Double Mountain Fork of the Brazos at St 
Mark's old camp; thenoe by way of Double Mountain to a point 
ten (10) miles beyond, where we were compelled to stop, as tlie 
oooi^try to the west was much broken by mountain ridges, and 
deep lateral gulches and ravines. 

From Fort Worth west to the end of our line we met with no 
serious obstacles Our maximum graile was 66 feet to the mile, 
and the sharpest degree of curvature three degrees, or 1,910 feet 
radius, and an average excavation and embankment of 13,200 
cubic yards per mile. 

To make the above line feasible, a line would have to l)e pro- 
jected from Station 2808 at the head of Parish Creek on the 
second hundred miles west of Fort Worth, and run in a south- 
westerly direction to the divide between the Clear and Double 
Mountain Forks of the Brazos, to a point eighteen (18) miles 
south of Double Mountain, which would make it HlK>ut twenty 
miles longer than by way of Weathorford and Fort OriffiiL 

After finishing the northern line I i*eturned \i4th the party to 
Fort Griffin, in the valley- of the Clear Fork of the Uriizos, and 
commenced a line al>out four miles oast of that plac*e, at Station 
1,866 of the Veal Creek and Foi-t Griffin rouU^ and run a line 
westward by waj- of Trout Ci-eek, crossing the Clear Fork of the 
Brazos, and following the valley of California Ci*eek, and the 
.divide between Clear and Double Mountain Forks of the Bra- 
1O0 to a point about twenty-two (22) miles west of the 100th 
meridian, and eighteen (18) miles south of Double Mountain. 
There we ceased work, as the country l>eyond is a level plain, and 
any line from the West will have no difficulty in making a good 
connection with the line from the Eiist 

The length of the line from Fort Worth to where we loft off 
is 2(V4 miles, viz., by way of the Clear Fork of the Trinity, 
through Weatherford, crossing the Brazos at Mo Adam's Bend, or 
a little above the mouth of Ceilar Creek; thence up Veil's Creek 
and the Clear Fork of the Brazos to Station 1,860 on the line run 
last March; thence up Tnnit Creek; thence west to the divide l)e- 
tween Clear and Double Mountain Forks of the Brazos. 

The last line was run partly bv Mr. Hubbiinl and partly by 
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Antonio, whichever may seem to you the best for fitting out the 
parties. 

Upon your arrival at Oalveston, you will arrange with Gten. 
C. C. Au<^ur, commanding that Department, in regard to the 
point of meeting the escort which I have arranged to accom- 
pany you upon your arrival on thegi'ound. 

I desire that a line shall be run from, at or near the S. W. cor- 
ner of Jones c(mntv across the Staked Plains, crossing the 
Pecos somewhere near the mouth of Deleware Creek ; thence 
through the Guadaloupe Pass westwardly to the Hio Grande, 
entering the valley of the Rio Grande somewhere l)etween El 
Paso and Donna Anna. This line is neaflv on the extension of 
our northern line through Texas, and will do for a base to work 
from, either north or south. 

The next line examined I desire shall be farther to the south, 
say from latitude 31*^ to 31" 30 minutt^s on the most practicable 
route running east, and ending near Fort C'limlbourue or south 
of it as the formation of the country may determine. These two 
lines will enable you to determine the best line in an enjrineer- 
ing and commercial point of yiew, acri>ss the country which you 
have to examine. 

I desire that this country shall be thoroughly deyeloped, so 
that there can Ih» no doubt as to the line that it is best to 
locate: the object of your examination is to dt^termint* fully Ihv 
fore any locaticm is made, i\w most direct and feasible route, 
having in yiew the coninu'rcial as well as the enginet^ring 
value of the line. I want thtMiuestion so (h'tinitdy deterniintHl 
that there shall be no doubt about locating the line*. If th(»re 
are any nunilKn* of lines of nearly e(iual yalue, they ean all be 
jiresented. 

Mr. Walcott's line from the Rio Grande w«»st, will start from 
some point lH^twe<Mi El Paso and Donna Anna. You will eon- 
nect with his line on your arriyal in the llioCirande yalh^y. Yon 
will also tind an ortici' I'stablislunl tluM'e by Mr. Waleott, which 
can be us^hI by both parties. You had better establish lu'ad- 
ipiarters at some point on till' «'astt*rn tMid of your Division, 
where then* are n^gular mail facilities, and wlh*n' 1 can n»ach 
you at any time. 

In outfitting you will hayt* to j»royide facilitit's for transport- 
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ing water for the men, and such animals as yon take with yon, 
over a country over 126 miles in extent 

With your main party you want to run a side party under one 
chief and assistant and two or three men, with horses and a 
pack train to carry instruments for examining summita This 
party can be used in triaiigulation, exploring the country nortli 
and south of the line, and will often determine tliework to be 
done by the party on the main line. It should kee}) its base with 
tlie main line, and run to it as often as the chief of party may re- 
quire. It will be nsoful in determining the feasibility of lines 
tliat may indicate thcnisolwH, and will also eiiablo the main 
]mrty to advance rai)idly and uiideixtiindingly on the mainline, 
and keep fully ])ostcd as to the l)est routes for the trains and 
cam])s. 

Tliis ])arty will be useful to you in the triangulation for the 
]mq>oHe of fully deveIo])iiig and nia])))ing the country within 
the Ixmndarii^s I have indicated, and also in examining the passes 
in the difterent ranges of mountains west of the Rio Pecos. 

I lay down for j'our guidance the following general instruc- 
tions : For evi'rvthing purchascMJ recei])ts must be taken in du- 
]>licat4\ and in your ex])enditures you must use the strictest 
economy. You arc |)rovi(h»il with orders upon the ilifferent 
posts of the r. S. (lovcrnnMMit, that will enable you to purchase 
su])plies wImmi needed at cost t<» the* Olovernment. 

The party must tlioroughly arm itself before starting, and 
y^>ur ])rim*ipal assistants in charge of the main an<l side ])arties 
should be engineers of exj)erienc(», who have good government, 
understand handling a party; who can gras]> inttdligently the 
(Hiuntrv and situation, and have courage and ent^rgy, and will 
not run at the tir<t Indian scare. 

Your party must be so organized tliat you can h'ave it when 
necessarv for \<»u to examine tlie countrv; and, abiivt* all thinjxs, 
your i-liief assistants must by their example keep their men at 
Work earix an«l lat«'. so that no time will be lost in the field. 
You will li«»ld \our j»arty to a strict militar\ disi-ipline, and al- 
low III! «>||i> t<> !»»• roniiected wjtli it wlh» is iH»t fullv ctmipeteiit 
t<» carrv <»iit the duties of Ids position, <»r who is unwilling to 
work earlx ami l;it«- in tlh* int« rests of his eni|il<»yers. The party 
must be wi'll armed wIh-m in an Indian muntrv, must nexcr be 
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off their guard or billowed to strngghs Imt kt»])t \vt»ll in haiul un- 
der protection of the esrort. 

You must note enrefuUy tin* water supply, wln»re it is scarcM\ 
fieu'ilities for obbiining it from sprin^^s, sonrei^s at a distanet* or 
boring; the extent of eountrv tlnit ran 1m» irrigated, when* loea- 
UnXf generad i-ondition, &c, ()nt» of tlit» party mast krep a daily 
riHJord, noting the weathtM* and t»vt»rvtliing n'lating to the sur- 
veys, fixing eaeh daiy so it ran Ih» intoUigihly rt»ferred to here- 
after. 

I not tmly want tht» partirular ri»iintry through whieli the 
liiieH are run developed and mappiMl, hut hy ai system of trian- 
gnhitious I want the ]n'ominent ])oints, streams and mountains 
fixed acfuratelv as we advann\ so tliat wo mav tix the hasis of a 
general map, extending over the country \\v «»xph)re, to 1h» fill- 
ed n]>iudetaiil hy what we ohstMve in our (examinations. 

The permanent line, when run, should Im* rare fully determin- 
ed; summits, when of a Ihnivv graih», run to a grado, so as to 
hIiow the gi'aide, natun^and ext<'nt of the work to 1m» «)vrre(mi<». 

I find that engineers are apt to overh)ok tin* necessity of fre- 
qaeutaud full reports. They assume it sutHeientto st»e and judge 
for tliemselves of the iM)untrv throu<^h whirh tluM* travt»l, and 
therefore negleet to report information, topography. At., that is 
often controlling as to location and eonstrurtion. I want, as far 
as' practicable, what the survt\vs determin** prt»seiit«Ml for our 
consideration. 

Rough nni])s, sketches, pro tiles, At., to aiTomi)any monthly 
reports, stating hriefiy- what is cncounti'ied and what overcome, 
and the reasons thert»for, will 1h» r(»cpiire«l, when they can he 
sent witlnmt anv delav of the partv; hut as vcm will be in a 
country lacking teh»graph rommunieation and with poor mail 
facilities, you will at every opp<)rtunity communicate with iiu\ 
stating brieriy where you are, what you are doing, the progn^ss 
of the party, tVc, by letter, in addition to your monthly re- 
j>ortH. 

In your monthlv reports vou will |»rcs«»nt the entire countrv 
examined, both bv instruments and rei-oimoissanc*', so that it can 
l)e shown that the capabilities of a railroad in tlu» country have 
lHH»n exhausted. Thest instructions are g«»ueral and must be 
applied as vour exptM'ience in that cumtry determines. ^ on 
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will IK) doubt ait times fiiul it neri^ssjirv to rlmiij;e them, but a«a 
general thing you nin comply withthoiii. I enclose orders from 
the War Department and thc» Military Division of the Misscmri, 
for esi'orts from the heads of the «lilVt'n'nt l)e|mrtmeuts. 

For 8ueh funds as aire neressary to tit out yoxir ])arties and 
supply them in tin* tield, yon will <liaw n|»on Mr. E. B. Hart, 
Secretary, New York. All vonchei-s, reports, A'c, will Ih» re- 
turneil to -me at sui*h points as 1 may hen^after desijj^nate. 

Yoni-s lies] HH*t fully, 

O. M. Dobc^B, 

ChIKF KNr.INEEH. 



Mahshai.l, Tkxas, Oct. 18, 1872. 
M. F. HI'RD, ESQ., 

Division Encinkkk, Tkxas Division: 
Dear Sir, — Before this reaches von, vou will no (h)nbt have 
I reivived the tele^raj)hic orders sent to-day ; tliev were pMieral, 

but probably explicit 4'nonj^h for you to understand what I 
want. 
! If you will examine my instructions you will see that the 

' nuiin party should run their line thron<^h a country in which 

we could build a railroad. The side ])arties were to tlevelop 
the crmntry north and south, aseiMtainin^jj if tluMe were In^tter 
rcmte.s. In advance of tli*^ main i>artv, but as near as j»ractica- 
ble to the j;;eneral route we wouhl take nu that i)aiallel, they 
were instructed to run from Fort Piiantom Hill to the Kio 

■ 

Grande. 
♦ Keduce your exjuMises as luuch as possibh', fiMMl your men 

w<dl, and see that the si<le parti<'s ha\e pro]M»r esc<»rts. I would 
d(» nn>st of my side explorinjj: by trianj^ulatitms and barometer. 
Make recoini<»itei'in«^ parties of tlh'm as nnnh as ]>ossible. 

So far as 1 have seen the profile, you appear to have a <^ood 
line to the north; probably ^Iuhlenbnr«^h has one equally as 
gcMxl in the vicinity, but I am unabh' to jud;4:e. 

The line further south, ovrr \\hirh you return, shtudd l>e 
very carefully examinctl. No doubt in ^oinj^ throu«ijh to tin* 
north vou will exhaust that countrv antl know i»xactlv what can 
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be done there. As you strike east from El Paso yoa will ran 
towards Fort Cha(UK>unie, getting the best ground along that 
parallel 

I requested (xeii. Augur to send the commander of the escort 
a letter of instructions bv the messenger to aidy<m all he could 
in hel]ang you tlirough. 

Marshall, Dee, 5, 1872. 

I do not want to go south of the 31st ]>Hrallel: what I want is 
to have that southern country fully de\elo])ed, so we may know 
exactly Hie best Hhj^ tlirough it. I also want the country thor- 
oughly examined from Mcsilla, directly east. The ma]> shows 
that the liniMlirectly west from Sulphur Springs would abcmt 
strik«* Mesilla, and would cross the Pecos in the vicinity of 
the Rio Pcnasco or north of it. 

I slumld think that a ])ack party traveling u]> thronjrh that 
country, would determine wht»tlu»r then' were any routes north 
of ytmr main line. 

Marshall, Jan. :3rd, IHlll 

I havi» written Mr. AValmtt to consult with you about exj)!*)- 
rations east of the Ilio (irande and n(»rth of tln^ Deh^waro 
Creek line. 

I am anxious about that countrv, ami want vou to confer fully 

• • • 

with him an<l Ljet liini to travel ovt^r it with you if p<»ssibh^: al- 
though it is out of his Division, still I would like the opinion 
of both of you upou it. 

The hard rountrv that w<' shall niert east of the Si«'rra Ne- 
vada istliat portion of \ our line bftwr^n tin* Pec<»s and the Kio 
Grande: it will have to br explored until there is nothing in it 
V(U1 haNe not sren. 

• - 

^Maksmvli.. Jan. 12th, 1873. 
I am soiuiwhat «lis;ippointe(l in youi- report of tlu» line 
thiouj^h ( iua<l.'iloupt» I*;iss. 

Your npoit upon that route m.ikes it more important to fol- 
low out m\ ii.**t rurtioiis srnt lun-with, todexelop the country 
!»rtw'e«'n thf INrox ;iimI I i Jo < ir;in«le, and 1 hope \ ou will tind 
soniethiii«r north oi- xouth f.ir bittt-r. 

The (lox^^in*' of that countrv isthelnaw work hetw«'en lu're 
an<l the Si<i r.i N<\;j<l;i. an«l NM-mu*^t ;;:i\«' it i-lo^r attiiition. 



79 

What I want first, without oouiitorinaiuKii^ any instructions 
heretofore given, is to develop the eountrv l)etw«M'n tlu» Peeos 
and Bio Grande, and fix aline tlmt we will have to loeate upon. 

Everythinji^ east and west of the (fua«lal«)U|)<» ran^e is de- 
pendent ui>on the cn)ssin;^ of it. 

As I wrote you, I would likt» to liavt* Walfott examine it 
with you. Keej) your party at work n\um t\w dillVn^nt lini»s 
croHsing thiit ran^e from the extr«Mn«' north to the t»xtr«Mne 
south, until you have thorouj^hly develop«Ml that country and 
can tell me definitcdy what line wc should adopt. 



Maksiialu Oct. 1st, 1873. 

I am sorry that the north line turns out hadly. 1 ho|M» your 
south line will I MO>ett4^r. Aft^u* turning the (Jua<laloupi% you 
should, if the country is favorable, niak(» direct for Doubh* 
M<mntain, or in that direction, so as to j^ivf as short a distanci* 
as possible from tin* connection with O'Neill to th«' I^M•os. 

I cannot jud^e intellijjfently from hens but it scrnis to nu* if 
you gt»t the return line ycm exp(»ct, you will hay** a shorter line 
from O'Neill's to El Paso than by anv oth«'r route. 



;. Oct. \K IHTA. 

» If you get this before runnin<^ your line cast of the Ilio INm'os, 

! I desire you to move with vour i)artv to the mouth of the Hondo, 

and examine that route or some routi* near it throu^^li to the liio 
Grande. If it is feasibh», we want to mak«» a eoinnM-tion with 

; Walcott's line as direct as possible. 

* Probably you will have to run down the vallev east of the 

Sierra Solidad ran<^i\ It, howeyer, may be possible to timl a 
feasible crossin*^ of the ranj^e, crossing the Ilio (rniiide far north 
of where \Vah*ott's line leayt»s the vjjllev. If tliisline would bt* 
found feasibh* we could make our eonn<M-tioii rast with O Neill 
at some j)oint on the J>razos, )>assin;4 north of '* l)«>ublr ]\[oun- 
tjiin/' perhaps north of ** Mount (^>op^'r." The feasibility of 
this route can be ascertained by you without runninir a line. If 
von have i)assed the Pet^os and are well on voui" way to a con- 
nection with O'NtMll In^fon* n^ceiyin;^ this, it is more economi- 
cal to nnike that conneetion. After it is made, r< ino\e to the 
month of tin* Hondo, making a irconnoissanee as \on cioss the 
Staked Plains. Make tht» e?5aminatiou b tw* en tlu» Hio Pecos 
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and the Rio Grande au* above directed, if you ^et this letter in 

time. 

It is probable that yon could determine the feasibility of the 
Hondo route Avhile your lines jire beinj^ run the southern route, 
and not be fon^d to take the party north unless the examina- 
tions prove the line to Ix* feusibh*. 

I am, respectfully, 

G. M. DODGE, 

Chief Engineer. 



Marshall, Texas, Fer 11, 1874. 
GEN. G. M. DODGE, 

Chief Englneek, T. iV P. IIailway: 
Deak Sir, — I have the lionor to n^port to you the results of 
the surveys from the 100th meridian to th<'! Rio Grande. Time 
of surveys, from July, 187*2, to January, 187-4. The lines will 
l)e designated as follows : 
! 1. The Center and North lines, from Fort Phantom Hill to 

Sulphur Springs. 

2. The C/cnter line, from the Suli)hur Springs to the Rio 
' Pecos. 

3. The Delaware Creek line, from Rio Pecos to Fort Bliss, 
ria the Guadaloupe Pass. 

4 The South line, from Fort Bliss to Fort Chadbourne, n'a 
Cariso Pass and head of main Concho River. 

5. The Toyah Creek and Big Spring line. 

6. The Salt Lake and Sulphur Spring line, the latter c<m- 
necting with the North line at the Springs. 

In aildition to tliese lines, rcmttjtffiHHttncts were made through 
the Organ, Sacramento and Northern GuaihiloujH) Mountains, 
and from Fort Stockton to Fort Seldon, n'n the Rio Hondo, 
Fort Stanton and Fort McRae. 

In July, 1872, thnn* parti^^s were organized in Austin, Texas, 
by E. D. Muhlenbnrgli, Division Engineer, Mr. Zan Cetti, J. 
Barrett and myself being cliiefs of parties. We reached 
Fort Concho on July 25, 1872, wlu»n it was decided to make 
Fort Phantom Hill (latitude ;{2^ 31 , longitude 99^ 45) the 
initial point We started three lint»s on August 10, 1872: the 
Center line, under the immediate charge of Maj. Muhleuburgh; 
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the North line, with its initial point 18 mileH north of Phantom 
Hill, and to be parallel with the Center line; ami the South line, 
under charge of Mr. J. Barrett As the South line was aban- 
doned, and the party disbanded soon after the commen(5ement of 
the work, the Center and North lines only will l)e considered in 
this report 

THE NORTH LINK 

As subsequent 8urv(»ys of the Brazos Division have maile a 
connection with tli<» North line, south of Double Mountains, I 
will only giv<» a general description of the first 42 miles. 

The country is rollinj^ and well wat<^ied by the numerous 
tributarit»s of Elm Fork of Brazos River. The timl)er on the 
first ten miles is a scrubby growth of post oak, and will furnish 
only a small (pmntity of ties ; from this on tlicae is no timber, 
but a small growth of mescpiite, valuable only for fuel. I was 
informed that north and w(»st of Double Mountains tlie mt*s- 
quitt* grew hirge enough for ties. For durability the mesquit*' 
is ecpial to cedar. The soil is a sandy loam, very fertile, not 
requiring irrigatitm, with limestone of an excellent quality in 
abundance. 

From the 42(1 mih», or connection with the 13razos Division, 
to Sulphur Sj)rin«zs at the east^^rn edge of the Staked Plains, a 
distant-** of 80 inih's, the line as run is ])racticable, the maxi- 
mum gratle being 70 feet per mile ; but much lightiM* work 
and grades not (exceeding 52 feiit per mile can be obtained 
by runningabnnt li miles furtluMiiorth, until reaching the divide 
b«»tw(»en VAtu Fork of the Brazos River and tlie Colorado River, 
crossing it about a mile below the present crossing, and avoid- 
ing the north fork of the Coloratlo and the heavy rock cutting 
lM»tween the two streau . ;ilso the bluffs on the w<*st si(h» of the 
li«»d Fork, and lessening the bridging at least one half over the 
nniin stream. 

The tirst 10 miles west of the river are along the edge of the 
blutl's, and is heavy sand rock cutting, but that will Im» avoided 
by the propositi location brlow tlie junction of the streams, giv- 
ing light Nvoik. I'roni where it will connect with the pres<»nt 
line, about t«'n miles west <»f the river, to Sulphur Springs, a 
very slight change from the prt;liniinarN line will be neccissarv. 
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The soil west of the river in more siuulv and leHS fertilo than 
that on the east; still I think most of it ran Im) uuulo product- 
ive. The Uis^i mosquite f^raihiallv j^rows siiuiller until it en- 
tirely tlisapiH^ars at the Striked Plains, tho scrub nicscjuite 
taking its place, of which the root** only can 1m» used for fuel. 

The North line was dropped at Sulphur Spriuj^s; but as it 
now forms a part of the Salt Lake and Sulphur Sprin*^ line, 
the estimates will 1m« considered in connection with those of 
that line. 

The Center line Ikmu^ abandom^d from its initial }>oint to the 
Staked Plains, a detailed description willlx* unncu-essary. It fol- 
lows the vallev of the Elm Fork of the Brazos Rivt^r about 40 
miles: the general features aire similar to the North line, only 
somewhat more bn»ken, with a «^reater an»a of bottom lands. 
After leaving Elm l\)rk it gra<lually appnwiclies the North line; 
and from the Colorado lliver w<»st, then* is no n^al ditVerence in 
the topographical features of the line. The length of the Cen- 
ter line from its initial point to Sulphur Springs is liV*\ miles; 
of the North line, Vll mih's. 

The Center line from Sulphur S]>rings was run under the im- 
mediate charge ot K. I). Muhlenburgh. Crossing the Pecos River 
30 miles beh)W tin* mouth of Di'laware Creek at Sulphur 
Springs, we commenct* at om**' tt> ascend to tin* Staked Phiius, 
a mesa elevated about 500 (n^i above* the countrv east and west 
of it, the gi'ade for the tirst 4 mih»s being (JG minutes per mile; 
from thenc** to the summit, about 40 mih's, \vi» havt» easy grades 
and light wtirk, the dcsrent towanls tlu* Pei'os Rivrr being 
nearly tin* same as the ascent from the (»ast. 

The ]>lains are entirely d(>stitnte of timber above ground, but 
plenty of mes(piite roots i*an be obtained by tligging : the graz- 
ing is exin^Hent, and tin* S4)il isgravellx, niuh'rlaid with lime- 
sttme. No water was found on the j)lain>s betw4'en the eastern 
edge and tin* white santl hills, which ar«' situated at the foot of 
the western slo)»e of tin* plains, abont 7.") miles from water on 
the east side, and 40 mih's from tht* l*eeos Kiver. Thev i'xtc^ntl 
frcmi latitnde IJl^* to .'M*^ .'»0 and run p:iralle] with the Pect)s 
vallev, averaging about .*> miles in width, with freipuMit breaks 
in the range, wh«*r«' tlu»nMl sainl takes the plae*» of the white, 
where the hills an* lowrr ami tin* >i\\h\ does not shift, (enabling 



us to obtain a gcKxl line through them. Plenty of water can be 
obtained at the foot of Uie sand hillR'by digging from 1 to 3 feet, 
and it id undoubtedly rain water held by a siibntratum of 
clav. 

From this point to the Pecos Kiver tlie Hoil is sandy and the 
grades and work yery light The line reached the Pecos on the 
1st day of November, 1872, and on the 6th I received instruc- 
tions from you to tak(» charge* of the party, and since then 1 have 
had supervision of the surv'eys. 

Tlie Center line was continued west from the Pecos, with the 
intention of crossing the Guadalou|>e range south of the* Piiiey 
but the foot hills forced the line north, and a connection was 
made with the Delaware Creek line about (K) miles from the 
Pecos Biver. After leaving the valley, wliicli is about ten miles 
wide, the line pass<»8 tlirough a l)rok<»n country. The soil of 
the valley is largely mixed with alkali: the hills are of lime- 
stone and g\^)8um; a salt spring about 25 inil<»s from the riv(»i 
may Im» of ccmsiderable value; there is no timlH»r, and the gniss 
generally is gooiL The line was abandoned. 

The Delaware Creek line comni<»nces at the mouth of tlie 
stream, 21 miles north of tlu» T(»xas and Nt'W Mexico boundary 
line: it follows the valley iu a southwesterly dinvtion to what is 
generally known as its head, 85 miles from tho Pecos lliv<'r. 
The alignment is good, the grades easy antl the work not 
heavy. The valley has an av(;rai^«» width of l.\ miles, is frrtih*, 
and can be irrigat<Ml at a small t'xpenst% thtM-e hciiig ))lenty of 
water in the cret»k for that purpose. Th<' cnM'k runs for tho last 
16 miles thrtmgh an e\t<Misive deposit of gray and crvstalized 
gypsum. Fnun this point the line follows the southern drain- 
age of the creok for 15 niilrs, and 5 niili's south of Iii(h']>endenct' 
S]u*ings, the maximum gradr Ix'ing SO fret to tho mile ; from 
here to tin* summit tho as<Tnt was so great that a dirert line 
was inij)ossil>le, — cnnsecpirntlv the line was swung south, kei»p- 
ing the sides of the foot hills, and the main rang** was n^ached 4 
mil(»s s<mth of the Piuev; from theiiee the eastern siile of the 
range was k«'i)t to the summit, w ith a maximum gradi* for 7 miles 
of 11 r> feet i)er mile, with very heavy work. 

From the summit the line bears northerly, keeping the sides 
of the hi«^h peaks of the (iuadaloupe Mountains, with a constant 
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grade of 90 feet for 21 milos. T\w first 12 niiU»s is 21 srurossitui of 
mountain spnrs; their siiloAfi\'queiitly so ])iv<*ii>itous that it was 
extremely difficult to lav a lino on tliem, and tlie curvature very 
sharp. The surface of the mountain is very little broken, and 
no difficidty was found in layin*^ very near a surface line from 
this point to Crow Sprinp*, a distance of 4 miles. The line 
crosses several salt lagoons, ascends to a mesa near the Si)rinps, 
)>a8sing north of Connnlas and Los Alamos, follows the eastern 
hase of tin* Huecca Mountains for about 15 miles, and passes 
into the vallev of the llio ( Jrande witli yrrades for short distances 
of 100 feet ])er mile. 

After leaving Cn)w Springs, thi» only waters on tliis line an* 
the natural tanks at C'ornmlas and Los Alimos Sprin«;s: tlio 
latter are sometimes drv. The soil is mavellv on the mesa, and 
limestone on the ridges, and would probably be of no use except 
for grazing. 

As the line from the wt^stern base of the Huecca ^Fountains 
to Fort Bliss fcu-ms a portion of the Salt Lakt* and Sulphur 
Springs line, a full description will be given of it in ci>nnection 
with that \uu\ As it is not at all likelv these lines will Ix^ 
adopted, I will only give an average estimate of cost from Phan- 
tom Hill to Fort liliss. 

-i Total Cost. "SlWv. 
''^ S <•. s f. 



1. North Lino. IMmntoin ICill to Stukr.UMaiiis ... 1J7 l.:U;i,n-2.iM» lUJ'WJK) 

/ •-*. C\'nt«>r Lint*. StuktMl Plains to Kio lN-,i»s .. 117 2. |.V..:ih;.<M) 2(».'.»s:>.iy) 
' I. IMiiwarf Crot'k lAiu\ Intrrsrction to Crow 

Spring's lio •.>,:»U.n;*2.(Mi :illKsll.r,7 

•*>. CVntor Lint'. Pim'os Hiv.r to .Innrti<»n with \h]- 

nwun- Croek Lint' .V.» :{,:n7.*21(>.«M) ."»i;.7:i*2 :{7 

r». Dt'hiwuro Crt'tk I^int'.Crow Sprin.,'s t.> rt. niiss lis l.iUKJ. 17'2.(H) :U».orj 47 

Total 4.V2jj.i;rsi,:t<>-j.<M» :.i.."h;i s-j 

The cost of the (Vnt4»r Line from Pliantom Hill to Sulphur 
Springs, disbmce VX\ miles, will average about the sjime as the 
Xorthern Ijine. 

During January and Ft»hruary, 187'{, 1 made two rr-nmrn's' 
sfi}t(^j< north of Fort 151 iss, Iw^tween the llio (5raiuh» and the 
Pecos, in hojH^s of tinding a nnnv practicable line, either 
through the Sacramento Mountains, or the southern base of that 
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range, unci the north einl of tho (tujuhilou])o MountHins. My 
first examination was up the wost^^rn rtitlo of tho Or^un Moun- 
tains, crosnin^ that rango throuj^h Soliihul Pass, forty iuih*s from 
Fort Bliss anil eij;ht*H»n niih»s soutlioast of La Mossilhi. Tho 
pass is about eight miles wido. Tlio dosot'ut on tho east is 5'2.8 
feet jier mile, and I porsumo alH)ut tlio sauio nm Ih» ()btain<Hl on 
the west, with very fow ino(|ualitios of surface. 

From there I followed up tht» eastern base of the range, <»x- 
amining San Augustine and San Xielu)las Pass(»s. The fornuM* 
is twentv-seven mih»s from Soliihid Pass, and tlie hitt<*r fortv- 
five miles, and neith(»r of tliein is praetieabh*. Tliere is no 
timber of any t'ons<Hiuenee, but i)h»nty of water in tlie moun- 
tains, and, like most of tlie streams in that country, they do not 
flow any distaiu^^ from the canons. From San Xicliolas I*ass 
I crossed the Solidad Phiins in an ejisterly direction to Ahiiiio 
Canon, in the SHcramentt> Mountains, a distance of tliirty-tive 
miles. The ])1ains an* (piih* sandy, and eiglite(»n mih^sfrom San 
Nicholas are whit(» wattM* s])rings tir hoh»s, in wliich \\w water is 
found two or throe feet below tlie surface, at the base *>f tht* gy]>- 
sum banks, which is a singular formation t)f j)ulverized gy]>sum 
thirty miles long and twelve miles widt». The water is v(»rv 
braickish. At the north end of the banks tli<M'e ar<' some small 
salt lakes. I found no pt>ssible chance of glutting thnmgh the 
mountains bv wav of Alaiuo Canon, as it terminates against 
the highest '|>eak t)f tin* rang**. I followcMl thiwn the range to 
the soiith end forty-iun» miles, tinding it totally "Iniixissible to 
get a line through them. At this ]>(»int the main rang** Ural's 
nearly due east, connecting, h«)wever, with the Huecca Moun- 
tains on a mesii, tin* h)wt»st point of winch was at the bastMif tin* 
main range. From tin* nu»sa 1 couM set\as 1 sui>post*d,a ])lain 
extending })ast theGuadalou]>e Mountains. 1 n'turiKul to Fort 
Bliss vUt tlio Huec4*a ^fountain tanks, and in a few days after, 
in com])any with C«)l. AVaK'ott. started from Snlidad Pass. As- 
i^ending the mesa at the south base* of tin* Sacrann^nto Moun- 
tains, wt» followtMl a beautiful vallev for twrntv-liv** miles, when 
we encounteitMl a high spur of tin* Sacranimto ^I«»untains, which 
t«»rminates in tht» table lantl at Crow Springs. NVi' (iossimI this 
alMmt twentv milt»s south, with heavvgijuh's and work. Subse- 
quent examimition has ju'oven that tlh'ri' i^^ no practicabh^ pass 
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between this and the main range. Crossing this, in about 
eighteen miles we ))aK8eil into the Salt Plains, which we fol- 
lowed up to the north end of the Guadaloupe Mountains. 

The Guadaloupe Mountains are a part of the Sacramento 
Range, being connected bv three spurs, the lowest of which 
Col. Wolcott and I examined and pronounced totally impractica- 
ble, with no possibility of getting through the range between 
that point and Guadaloupe Pass. 

The return lines from Fort Bliss to Fort Chadbourne consist 
of the South Line rht C^arisso Pass, north end of Castle Moun- 
tains and head of main Concho River, in charge of Mr. Zane 
Cetti. The Toy ah Creek and Big Spring Line commences at 
the crossing of the South Line at Toyah Creek, and following 
that stream to its mouth, crosses the Staked Plains ria Mus- 
tang Springs, head of North Concho River, Big Springs and 
Oak Creek ; Mr. R. J. Moscrip in cliarge. 

Tlie thinl party, in charge of Mr. C. Chesbrough, re-examined 
the Delaware* Creek Line from Crow Sjmugs to the head of the 
Delaware, joining the second partj- at the mouth of Toyah 
Creek, fnun wliich point the two parties worke<l together. 

The South Line commences on the Delaware Creek Line alnrnt 
eleven miles east of Fort Bliss, and follows down the vallev of 
the Rio Grande for thirty miles, then l)ears eastwardly, crossing 
the table land of Eagle Mountians through Carisso PasHaI)out 
thirty-five miles north of Fort Quitman and sixty-eight miles 
from Fort Bliss. After h-aving the valley, the country is 
broken and niugh an<l the work heavv. 

Through the Carisso Mountains a tunnel 6,000 feet long is 
necessary-, with a grade of 116 fw't per mile. The line crosses 
the s]mr of the Davis Mountains at the base of Picarho Gomez, 
and from theni'e des4'eiids into the vallev of Tovah Creek. 
From Tovah Crepk to the P«*crw River, and m-ross the Stake<1 
Plains to the head of main Conrho River, the country' is sr> simi- 
lar to the other lines that a description of it would only lie a 
needless re])etitioiL 

From the Crmcho Riv«*r to Port ChailUmrne the line is 
generally on the bluffs of the Concho and C^donulo Rivers, and 
requires tlm^e tunnels of an aggregate length of 10,60^> feet, and 
gradients of 116 feet |)er mile. The length of the line is 369 
miles, and there is no timber of any consequence on the line. 
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B8TIMATE OF CORT. 



Total length of line eHtimated 869 niiloK. 

Cost, ... - - «U,C79,(>r>6.(H) 

Cost per mile, - - - *ay,9l)7.43 

Tlie Toj-nh Creek Line should be in connection witli the 
South Line, as it is identical with it from Toyah Creek to Fort 
Bliss, and was run to develop thf^ i^untry lietween North 
Concho and Colorado Rivers. There is no marked <liiTerence 
in the country iH^tween this and the center lines across the 
Staked Plains. From Mustang Springs, at the head of North 
Concho lliv«»r, the high bluffs of the North Concho fon-ed the 
line into the valley of the south branch of the C'olorado Kiver, 
which was followed to its junction with the main stream ; thence 
due east to the heml of Oak Creek, following that stream to 
Foi-tChadlKiurne. The line in the plains is from twenty-five to 
thirty-five miles south of the North Line. The country is now 
bn>ken and roeky, with plenty of water. The tiniU'r is a scat- 
tering niesipiite except on Oak CrcH^k, on which stream and its 
tributaries 40,<KK) ties probably could Im» i)nK'ured. Fortv 
or fifty miles of side lines were run south of this ; but 
nothing of importance was develope*!. The several lines to 
Fort Chadbourne were completed May 11, 187*J, and the tobil 
number of miles of instrumental lines run up to this time was 
1,117. 

1 went into Fort Concho May M, ISTIi, and in ac(*ordan(*e 
with instrui-tions ree<*ived from you at tiiat time I orgaiii/ed 
one party, undt»r cliarg<» of 11. J. Mos(*ii|i, )>rinri|)al assistant, 
to make further examinations in the (luadaloupc Mountains. 

In July and August tiie range was thoroughly examined on 
the eastern side from a point ft»rty miles south of (luadaloupt* 
Pass to the north end of the range, finding no practicable or evtMi 
possible nrntt*. I had thought a good lin<* might !»<> found by 
foUowing up the Kio Penaseo, and taking the eastern slop«* of 
the Sacramentt> Mountains, crossing the sjiurs eonnerting the 
Ouadaloui^' Mountains near the base of the main range, and 
taking the sonth(*rn slope into the \allc\ of the Solidad, reach- 
the Rio (irande riu Solidad Pass. Ai-i-ordingly, before joining 
the party in .Vugust, I went from Cornudas Mountain to tli«* 
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head of the Rio Peiiasro, auil found those Hpurs tfore difficult 

than the main raii^j^e. It was desirable to get a north line on 
» account of the timber which covt^rs the entire range of the Sac- 

, rameuto Mountains ; but I was compelled to give it up. I then 

followed down the westt»rn base of the Guadaloupe Range 
: to a point about fifty miles south of (iuadaloupe Springs, and 

was satisfied that there would be no difiiculty in getting a satis- 

faetorv line over the mountains. 

THE HONDO KECONNAISSANCE. 

; November 4, 1871^ I reciMveil a communication from you in- 

I structing me to examine thi' country lu^tweeu the Pecos and Rio 

Grande r/</ the Rio Hondo. Accordinj'lv, whih» the line was in 
; progress across the i)lains, I wi»nt uj) the Pecos River to the 

' Hondo, distant from Delaware ('nn^k 100 miles. 

1 From the best information I could obtiiin, there is but 

a 

; little diiference in the topo«j;rapliical features of the country be- 

! tween the Hondo and the Cooper Mountain, and the lines run 

i below. The distance across the plains is about 45 miles more 

than from Delawan* Creek to Sulphur Springs. 

■ The valley of the Hondo, for the first f<nty miles up it, is 

about three mih>s wide, and the ascent i^isv. The creek is a 

[ bold, rapid stream, furnishing water enough, ordinarily, to irri- 

gate the entire valley from the source to its mouth. There are 
settlements about t»verv time miles fi>r the entire distanct^ 
From this point to the Junction, Rio Hnidoso and Rio Ronita, 

. thirtv-one miles, the cnM»k is v(mv crookiul, freciuentlv canon- 

ing for short distances, th(Mi forming valleys about a mile wi(h'. 

[ The line would necci'ssarily cut the points, giving heavy rock 

cuttings and an ascent of about seventy feet per mile. TlnOast 

' U^u miles was through the foot hills of Capitan Mountains. 

From the Junction to Dowling's ^lill, near tin* head of the 
Ruidoso, twentv-seven miles, the asc4»nt is about seventv-five fec^t 
l)er miUs and the cnnntry more rugged. The mountains are 
thicklv covchmI with cedar for the first tiftet'u miles: from 
there a dtMise forest of i)ine takes its place. The pinery is 
about tiftv miles lon<x and tw(Mit\ -tixt* miles wide. Alamo Canon 
Wing in jd)out the center, north and south. 

From Dowlinus Mill to the summit of Tulerosa Pass, about 
eleven and tivi'-tenths miles, the ascent is about ninety feet per 
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head of the Rio Peiiusro, ami found those Hpuro tfore difficult 
than the main ran^e. It was desirable to get a north line on 
» account of the tindn^r which covers the entire range of the Sac- 

ramento Mountains ; hut 1 was compidled to give it up. I then 
foUowinl down the wostt»rn base of the Guadah>ui>e Range 
to a point about fifty mih^s south of Guadah)upe Springs, and 
was satisfiinl that thi^re would b*» no difficulty in getting a satis- 
factorv line over the mouutiuns. 
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THE HONDO llECONNAISSANCE. 

i 

; XovtMuber 4, 1871^, 1 roctMvod a communication from you in- 

J structing me to cxamiut' the countrv between the Pecos and Rio 

Grande r/// the Rio Hondo. Aceordintjlv, whih» the line was in 

progn^ss across the ])lains, I wout uj) the Ri»cos River to the 

' Hondo, distant fnuu Delaware Creek 100 miles. 

i From the best information I could obtain, thtut* is but 

; little iliffereiice in the topographical features of the country be- 

I tween the Hondo and the (\>op«ir Mountain, and the lines run 

i below. Tht» distant' across the plains is ad)out45 mih»s more 

than from Delaware* Creek to Sulj)hur Springs. 

The valley of the Hondo, for the first forty miles up it, is 
about thviH' miles wide, and ilw asc(Mit easy. The creek is a 
J bold, rapid .stream, furnishing water enough, ordinarily, to in'i- 

gate the t»ntin* valh»v from the source to its mouth. There are 
st»ttlements about everv tlin'e miles for the entin* distance. 
From this point to the Junction, Rio Iiuidoso and Rio Ronita, 
thirty-tme miles, the cret»k is very crooked, fnupiently cauon- 
ing for short tlistances, then forming vaUevs about a mih» wi<le. 
The line would neccessarily cut th<» points, giving heavy rock 
cuttings and an asccqit of about sevf»nty feet per mile. The last 
ten miles was through the foot hills of Capitan Mountains. 
From th(» Junction to Dowling's ^lill, near tin* head of the 
Ruidoso, twentv-seven miles, the a.scent is about si»ventv-five feet 
per mile, and the country more rugged. The mountains are 
thicklv covf»re»l with cedar for the first fifteen miles: from 
there a dense fon'st of ])ine tnk<'S its place. The pinery is 
about fifty miles long and twcMity-tive miles wi(]«», Alamo Canon 
being in ai)out the ci'uter, north and south. 

From Dowlings Mill to tin* summit of Tulerosa Pass, alxmt 
eleven and five-tenths miles, the ascent is about ninety feet per 
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mile to within two miles of thlB summit, wh^n it increases to 160 
feet per mile. From there to Blazer h Mill, a distance of eight 
miles, the descent is at least 175 feet per mile. A maximum 
grade of 116 feet would require a tunnel two and a half miles 
long. From the mill to the town of Tulerosa, a distance of 
of eighteen miles, the valley is waterod by Tulerowi Creek, 
and is well settled. There are two saw mills in the canon. 

From Tulerosa to Solidad Pass summit the distance is sixty- 
four miles. 

From the mouth of the Rio Bonita to Fort Stanton, a distance 
of twenty-two miles, the valley is very similar to the Kuidoso; 
the ascent, perhaps, a little less. The only possible outlet from 
Fort Stanton is northwest, between the Capitan and White 
Mountains. The ascent to tlieNogal Mountains, **ji spur of the 
White Mountains ciinnecting them with the Capitan Moun- 
tains," H distance of fourt^^en unices, following up a branch of the 
itio Bonito, is about 110 fe(»t per mile ; but the dt.'scent into the 
Solida<l Valley is 1,000 feet in a disbmce of three and one-half 
miles, and not feasible to take the slop(»s of either White or 
Capitan llanges, Jis they are fully as rugged as the Guadaloupe 
Mountains. 

From ln'rc! to Fort McRae the principal features are the 
Solidml Phiins, forty-five miles in width, with springs of pure 
watt»r ev<»rv tift4»en miles. 

Through Mcllae Pass, in tlu» OrgTin Mountains, a distance of 
tw<»nty-tiv(» niih^s, tin* ascent and desc<*nt is about 120 fet»t to 
the milt*. The surface is very broken, and the, range covered 
with a thin growth of scrubby cedar. 

Tlu» Jjaguna dt'l ' Muerto, a plain betwetMi the Organ and 
McRae Mountjiins, eighteen miles S(mtheast of Fort Craig, has 
verv brackish water on its east4»rn borders. 

If a gond line could bi» obtained through the White Mcmn- 
tains, it would either have to fi>lh)w down the plains to Solidad 
Pass, (»r, if going througli Mcllae Pass, would cross Laguna 
dt»l Mu»M*to to Fort Sell ):i or near there. Crossing the riv(»r 
at Fort ilcltae would involve heavy work, antl grades of ninetv 
feet per mile for twelve niih^s east, and full as great a distan(*e 
west fn)ni the rivei*, and thence bearing south, would connect 
with Woleott's line in the vicinitv of Fort Cummins. 
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The timber in the Sacramento Mountains, and the coal in the 
yicinity of Forts Stanton and McKae, mi^ht be a sufficient in- 
ducement to make a thorough instrumental survey through 
them. 

The McBae Mountains extend from near Fort Craig to Fort 
Seldon. The ^crossing of the rivor is equally good at MoRae 
and Seldon. Water is more plentiful on the western sloprs of 
the mountains on this line tliiin on tlie south lines. The ac- 
companying map will give a better idea in detail of the 
country. 

I had designed to return to the Hondo and examine the 
country from that point east n'n the hoad of the north fork of 
the Colorado Kiver, and go into Fort Grittin sonn^ twenty-tive 
miles north of Double Mountains. The ini)H)ssibility of getting 
the necessary transportation for crossing the ]>hiins ended tlie 
rectmnttissanci'S at Fort Seldon. 

THE SALT LAKE & SVLPHrU SPHIXGS LINE. 

The first thirty-four iuih»s of this liu^s east of Fort IMiss, is 
common with the Delaware Creek Line. At this point eom- 
mences the ascent of the Huecea Mountains, the summit of 
which is reached in ten miles, with niaxinuim gradients of 100 
feet The alignment is good and the work light. From tlie 
summit, for a distance of fifteen miU's, the phiins aresomewh.'it 
broken, with a descent same as aseent. The line then Incurs 
southerly towards the Blaek ^lountains, descending into the 
valley of the Salt Lakes near the north point of Sierra Diablo, 
and five miles south of Salt Lake, the distance from the sum- 
mit of Huecea Mountains to the vaHev bein<; fortv-sixand one- 
half miles. The line is over a high table-land, or, m(»re properly, 
a pass of about thirty miles width, betw<M'n the Wind Mountains 
and the Sien*a Prieto, the Hn<H*ea Miuintains being the western 
and the Diabln Mountains the eastern Ixmndiiries of the mesa. 
The plain is entirely destitute of timber, and the roek ])rineip- 
ally limestone, with an oceasional onteropping of granite. 

The nearest water to this lint* is Los Alinios Springs, twenty- 
five miles north of the center of tin* mesa. Th«» soil is gravel, 
and of no particular value for agricultural purposes. The de- 
scent into the Salt Lake is very easy, with no gradients e\- 
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oeeding fiftj-two and eight-tenths feet per mile. Frc^m thin 
point the lino crosses the valley diagonally, passing about a 
mile srtuth of the southern point of the Guadaloupo Mountains, 
and crossing the divide near its connection with the northern 
spurs of Davis Mountains. The heavy ascent to the Kuininit is 
in the last three miles ; maximum, 100 foot. The distance 
across the valley is forty-two miles. The ])rinc'ipal character- 
istics of the Salt Lake Valley are the Salt Lakes, extending 
over a distance, north and south, of about 100 miles, and the 
numerous springs extending over the same ct>untry as th(^ 
lakes. The waters of the springs are not much more bra(*kish 
than that of the Pecros river. 

There are also a number of springs in tlio Diablo Mountains, 
which can easily be nnule available for the use of tlic road. 
Only a portion of the valley can be* cultivated. The Salt Lakes 
will be of great value to the Company, as tho sottlemonts on 
the Bio Grande and in the interior of Moxiro, as fir as the city 
of Chihuahua, are now supplied with salt ontiroly from these 
plains. 

The descent from the summit into tlie valley of the Soutli 

at 

Saladilo is ra])id ; but location will reduce tho grade to oighty 
feet per mile, without increasing iUo work. From here tln^ line 
follows the valley, ** which has lianliv anv obstruction in it," 
to the Pecos River, which it crosses tiftoon miles abov** tlie 
Toyah Creek Line, and tifty-fonr miles below Delaware* C'rei'k. 
No water was found in th<^ vicinity of the line between tlie 
summit and Pecos River. From the Peeos to the connection 
with the North Line at Sulphur S|»rings, the line is dinrt, and 
does not vary in its features from the other lines crossing the 
Staked Plains already described ; the distance fn)ni Fort Rliss 
to Sulphur Springs being !U0.6 miles, and fifteen and one-hall 
miles shorter than that by the Ciuadalou])e Pa^s. 

Total numbi>r of miles of instrumental lines run, 1,07«^ and 
1,200 miles of n'tiHimn'sstm^s, 

The country developed, lying between longitude ninety-nin« 
degrees forty-tive minutes and the Rin (irande, UM) miles, and 
from latitude thirty dt^grees thirty niinut«'s to latitudi> thirty- 
four degrees. 
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TABLE OF GRADES— SALT LAKE AND SULPHUR 

SPRINGS LINK 



SECTION No. 1. 



Between and 20 feet {>er mile. 



•« 



20 
40 

r>o 

80 
100 



•• 40 
•• 60 
•• 80 
•' 100 
" 116 



»« 
«« 
•« 
«• 
«« 






Level itnule. 



SECTION No. a. 



40 

00 

80 

100 



»• 6t) 
" HO 
*• 1(K) 
'• 116 









Lt»vel Gnuli' 



SECTION N(». 3. 



Between and 20 feet pt-r milo 



«« 



20 
40 
CiO 
KO 
IIIO 



•• 40 

»' 80 

•» iir. 









Level Gniilo 



Between and 20 feet per mil*' 

20 •• 40 



SECTION No. 4. 



Ascending. 
9.20 milea. 

13.o:j »• 

14.:fc> »• 

4.5t> •* 

.83 *• 



Deacendino. 



10.42 luileR. 
4.73 »• 
14.(n> •• 



13.77 



K.') niilt'H. 



A»<.ENI>INO. 



32.10 iiiiloH. 

(>.ir> •• 

1>.28 •• 

.75 »' 

1.13 •' 



Deiu'endino. 



31.r>3.mileH. 

6.81 •• 
10.:i2 

1.70 



I* 



*4 



ir>.oo 

115 uiileK. 



AHfKXl>IN<». 

.(Ml inilcH. 

18.«U - 

11 3«J 

2.rM 

3.n:{ 
- •• 

.•Ml 



« « 

t > 
« > 



Di'»('ENl>INO. 

3.21 mileK. 
(5.r,2 »* 

.18 

1.13 

.75 

6.811 



» « 

k * 



M7 iiiilfs. 



.Vsc'IMUNll. 



I>i-si'kxpim;. 



Between and 20 feot ptT iiiil«» 

•• 20 " 40 •• •• . . . 

'• 40 •* r»0 •' •• 

60 •• 80 *• *• 

80 •• 1(K) 
'* 100 •• 116 

Lfvrl drjult', 



l(r.~»l ill.', "s. 
2(>..V» 

15.s:t •• 



3.54 



14.31 miles. 
6.83 " 
8..57 •• 
5.S4 »• 
5.20 ** 

17 50 •• 



l.os.-, mil.-K. 

ESTIMATE OF COST. -0 TO SULPIIFll SPKINGS. 



SECTION Nt). 1.— DIsrANCK. «.»5 MILKS. 



1.400 
2.330.(N)0 



1,?J<>.2(K) ! C. YardH Earth Excavution, at 
335.(H)0 " •• R.K'k 

•• •• MiiHonrv *' 
Foot B. M. TimbiT. 
5.000 Lin. Feet Piling, 
250 I " *• HoweTrusH, 
265.000 CroHH Tien. 



4 « 
t • 



Si 



9,9U5 



Tonn Iroir 
Station Huildin^ 
WtdlR and TankK. 
Tnicklaying 

Total 



2s 

1 {'A) 

8 (Ml 

35 0(» 

75 

15 (H) 

50 

'.»5 (K) 



$502. '.Kl'', U) 

5.3ri.(HN) <H) 

11.2(N) (K) 

81.5.50 00 

3.750 00 

11.250 (H) 

132.5(H» 00 

'.»r.».525 (H) 

30. 1 M 10 (N) 

:r».«MU) 00 

1(H>.(HU) (M) 
$2,393,711 00 



93 
ESTIMATE OF COST.— TO SULPHUR SPRINGS. 

(OmtinueiL) 
SECTION No. 2. — 100 MILES. 
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The examinations have been thorough, and there can be no 
question as to which line should be adopted. From the con- 
nection with the Brazos Divisions, eighteen miles south of 
Double and Flat Top Mountains, bearing southerly to Sulphur 
Springs, crossing the Pecos Riv(»r fifty miles below the mouth 
of Delaware Creek and the Guadaloujie Mountains by the pass 
known as Kurd's Summit, heaving the Salt Plains within a 
half mile of the north end of Sierra Diablo, following the Sierra 
Prieto for about fifteen miles, and leaving the Huecca Moun- 
tains tlirough a low pass twenty-two miles south of Sierra Alto, 
of the Huecca Range, and from thence taking the second valley 
of the Rio Grande directly to Fort IMiss. 

By going from the western base of the Huecca Mountains 
directly to Solidiul Pass, ** the lino Ix^ing on the same plain as 
Fort Bliss," and connecting with the New Mexico Division near 
La Mesilla, the line couhl be considerably sliortened, avoiding 
the fifteen miles of heavy work on the i)resont line l)etween Fort 
Bliss and Scott's Ranclie ; also bringing tlie timber of the Sac- 
ramento Mountains twenty miles nearer the road. 

There will be no really heavy work on any part of this line, 
and the maximum grade will be reduced to eighty foot ])er mile 
on location, without any increase of work, and vc^r}' little in- 
crease of curvature. The maximum curvature will not exceed 
six degrees, or a radius of 1,140 feet. 

Between Sulpliur Springs and the Rio Grande there can be 
four tangt^nts, from tliirty to forty-five miles long, and the cost 
of the road will be at h»ast §*.>,()0() less]>er mile than the cheap- 
est of the other lines ruiL In addition, it will take eighteen 
months less time to build the road on this line. 

A more definite reference to the material necessary for the 
construction of the road and the resources of the ctmntry along 
the Salt Lake Line may be desirable. 

STONE. 

Stone of exe<*llent (|nalitv, "suitable forevery variety of work 
where stt)ne can l)e uscmI," is everywhere fcmnd immediatel}' on 
the line, exc<»pt in the* basin Ix^tween the Sand Hills and the Pecos 
River, where it will Im> necessary* to haul it from eight to 
ten miles, and in the Salt Plains, where five miles would be 
the extent of haul It is principally limestone. 
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TIMBER. 

There is no tinil)or HiiltaMe for hriilf^inf; or ties on tlie Kne. 
le neiirt-Ht tlnit (-iiii Ixt miulenvatliilile in in tlifl DaviH Moiiii- 
na. Twenty-eiglit niiW from tlin lino, at a iKiint twenty 
leu eiist frnm t1i<^ (iuiuIhIouim! linii<ri\ thero is a larj^e ImmIv of 
lie more tlian Hnt)i<-ii>iit to 1>riilf^; anil tic tlie roiu) fn>in there 
Fort Blii4«. A j,'ri'at iimny ceilar ties can alwo Ims obtaiiieil 
sie. The mountains an? very ruj^eil, ami the i^vttin^ of tim- 
r from tlie canoiii* to the i)hiin« would lie atttnidiHl with 
me dilBruItv. Frtmi tin- has.- of the iiioiuitains to the line 
jre w an exa-llent n.itiirul mad. If Mt-xicaii lalM»r in used, 
! ex|N!nM' <if dclivviinji tlii' ti.'s will not Ik- vt-rv ({rent The 
liber in the (fHndalnH|»- Pjimm can Ih- n-ached from the westcni 
h) of the Siilt riaiiis in a distance of thirty miles. Prol>id>ly 
'.),000 crr»ss-lieH conlil \m- olitaiixd, nml cmisiderahlc lirid^> 
uber, with no Kciiims dithcidty in ^cttin<;itont of the inouii- 

118. 

In tlie Sjieranieiito Mounlinns tindxT ean Iw reacheil from the 
le in the valley of the HioCraiid". almut thiity-(ivc miles from 
>rt Itliss, in n <listanc.' of fifty niil.-s r!.t Koiidaa I'ass. It 
mid nndouhtedly Ih- |ii-actii;dili' to ;<.'t tindHT fitnn tiiere l>v 
im»; Iiiit a nan'iiw-<{na^i' road i-oiiM lie Imilt to the tiiidM-r 
ith very little e\|ieiise iif •;ra<1iij;r. aiiil iiolirid^iiii;;, I think 
■s could he d.liv.nd on the Mil.- cliciiper l>y this laejuis than 
'traiis|ioi'tin^ tiiem from the Ivist. Theri> isa small qimiitity 
timlxr it. tli<' <)r^'all llai]<!<-, hnt iiar<lly uoith the tiouhle •'•{ 
okiii- after. 

W ATI: It. 

Fi-..mth-e:i-t.-rii ed-iofihiSlaked Plains t.i til- Ilio Grande, 
. >e..ii1y ninnin- >tiv;oii .-iM^.ed ..n th.- lim- is the Ki.. Pecos. Ou 
the Slak.d Pl:iins no ^i-riii^s w.-re discov.ivd. y-t I am jK-rfctlv 
well s:iti-lied that al>niidaii<-e of water can 1h- f.auid anywhere 
on them Iiy di;,'t:iTij;toade|.th not .■\,-.'.'.liii^' l.'ill f.if.and.i.rol.n- 
l)ly. within s..veiily-fi\e f.ct. All of the sfivanis ninniii^' ea.sterly 
Ihionjih 'I'exas liia.i in tin- ).|ain-.. the soiir.vs of the larger 
ones li.-in^ fMiiiid from t-ii to I».-nly ntih-s on the (.hiimt. In 
the S:ii,d IlilN there wdl alwa^s'l.e fouinl plenty of wuter. 
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West of the Pecos, I think, water can be tound at about the 
same depths as on the plaina In the Onadalonpe Mountains 
reservoirs can be very easily constmcted that will furnish a 
sufficient supply. In the Salt Plains the springs of the Sierra 
Diablo can be brought to the line in a distance of from three to 
seven milea 

On the Mesa, from the Salt Valley to the Bio Orande, reser- 
voirs would be the most economical, and answer equally as well 
as wells. 

COAL. 

The only evidence of coal (and that by no means positive) 
I have seen, is near the base of the Guadaloupe Mountains, 
about eight miles north of the Delewai'e Creek Line. If there 
is any there I think it lies very deep. A more thorough geo- 
logical examination will be required to determine the mineral 
value of that country. 

There is iron through all the ranges of mountains, especially 
in the Organ, Huecca and White Mountains. Gold and silver 
are now being taken out of the Organ and White Mountains^ 
There are several causes which have prevented the development 
of the precious metals in that region, the prinripal one l)eing, 
that the Indians guarding the old Spanish mines have killed 
several parties who attempted to re-open them, and that 
endless Mexican claims are prmluced as soon as a nii^ is 
opened and becomes productive. 

AGRICULTURE. ^ 

Nearly all the country east of the Plains is susceptible of 
cultivation, and ordinarily there is plenty of ram. The 
Staked Plains are admirably adapted to grazing, there 
being only an average of 75 miles between water, and I 
have no doubt that a more thorough examination will dt'volop 
many springs now unknown. BesidoK, as I have alreiwly re- 
marked, the expense of sinking w(»lls will not l>e very great, or, 
what would be cheaper and lK»tter, reservoirs could l)e con- 
structed. 

The Pecos Vall(»y, althougli not as extensive as the Rio 
Qrande, I think is fully equal to it in every other respect, and 
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probably better for fruit ; while between it ami the (Tuuilaloiipe 
Bange there can be no better country for stock, ami it is ad- 
mirably adapted to Hhee]) raising. 
: Besides this, in the Valleys of Toyah an<l Doh^ware ( -recks, 

: Rio Azoul, Seven Rivers and Uio PiMiasco there is an avcia«^c 

area of each that can be cultivated of about iiftv-iivc niih's in 
1 ... " 

• length by four miles in width. The Salt Plains airt» princii)ally 

valuable for salt 
I For the geology and mineralogy of the country, 1 rcft»r you 

j to the report of Mr. W. P. Jenny, geologist of the cxjMHlition. 

• In conclusion, I wish to express my apju'eciation of flu* 
valuable assistanc^e rec(?ived from K. J. Mosc*ri{), Est}., Principal 
Assistant, whose energy, industry and judgment contrihut<Ml 
largely to the succi^ss of the survt^y ; also to Assistant AV. L. 
Alexander, for the accuracy of his work, and the c*onsbint 
cheerfulness with which he performed his duties. 

Respectfully submitted, 

M. R HriU), 

Division Exgineeu. 



Council Bluffs, Mav 12th, 1872. 
i GEO. WOLCOTT, Esq., 

Division ENiUNEEit, Te)lvs and Pacific^ Railway : 

Dear Slll, — You will proceed to organize i»arties for the 
, purpose of developinji: the country from the Rio (irande to tln' 

i Pima Villages, just Indow the immtii of the San Pedro, and 

^ north of the southern boundary of the Unitt»d Statics, ami south 

of the Gila River. 

The line demonstrated bv the limited nnnmitissfinn' made 
up to this time as the In^st, leaves the Rio Grand«» north of El 
Paso, near La Mesilla, goin«< directly to the Valley of the Itio 
Miembres, then passing the Pehmcillo Summit south of the 
Sugar Ijoaf, thence to the Valley of San Domingo. 

Passing west, y<m encimnter the Chiricahua Range on tin* 
south, and Piimlen on the northwest — the most ditticult of all 
the ranges to overcome. The ])ass through these mtuintaiiis, 
known as Railroad Pass, just scmth of Mount (rraham, is saiil 
to be the easiest of ascent and lowest in the range. Passing 
through this ])>i8s an<l along the sinithwest slope of Mount 
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Graham, followinjjj the Arivuvpa Canon to the San Pedro, and 
then to the Gihi, and down it to the open country. 

The maps j^iven you will show the routes examined by Emory, 
Parks, Cook, Gray, Potter and myself. I passed over the 
route followed by Parks, and am convinced that by a thorouf^h 
examination of the country, a feasible, direct and cheap line 
can be obtained, with low grades. The object of your examina- 
ti<m is to determine* fullv, before any location is made, the most 
direct and feasible route, having; in view the commercial as well 
as enj^ineerin*^ value of the route. 

I want the qu(»stion so definitely determined that there shall 
be no doubt as to tin* best lino to be located. If there are any 
numl)er of lines of n<'arly ecjual value, they can all be ))rescnt4Hl. 

The line from the East will cnt<'r tho Valley of the Kio 
Grande, so as to make a f(\asibh' conncM'tion with any line 
<^oinj^ AVest, between Kl Paso, Mesilla, or Donna Anna, or 
mouth of the ^or<;c of the llio Grander above tliat places 

It is now j^cncrallv snp])osed it will enter near Franklin. 
You had better establish headquarters at some ))oint in the 
Rio (rrantle Valley, easiest of couiniunication by mail with 
East and AVest, as a base of supplies. 

I lay for your <^ui<lance the follow inj^; {general instructions: 

The chief of party should be an engineer of experi(»nce, 
who has j^ood government, understands handlinj^ a camp, can 
j^rasp intelli|^ently the country and situation, who has nervc^ 
anil ener;^y, and will not run at the first Indian scar«'. He 
must also have his party so oi'j^ani/.ed that he can leave it 
whenever necessary to I'xaniine the country ; and must, by his 
example, keep his men at work late and early, so as to lost* no 
time in the field. 

The Fiist Assistant should be e(|ually as ^ood a man, as the 
manaj^enient of the |)arty and de\«'lo])ment of the country will 
often fall U|>()ii liini. 

In bulMin;; the Texas and Pacific Hailwav, W(^ must have in 
view its coniinercial \alue as well as the engineering (pialities 
of the line. 

In New ^Ie\ic<» and Arizona we d(»sire toso build our roatlso 
as t<» conti'ol the business peculiar to that rej^inn, especially its 
minin«r and stock trade. 
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The party will therefore note carefully the quality and capa- 
bility of the land, its agricultural, grazing and mineral re- 
sources. For the latter a geologist will be obtained to accom- 
pany the party. A careful note of the water 8Ui)ply will l)e 
neceHsary, also the extent of the country that can be irrigated, 
where located, present condition, Ac. The character of tim- 
ber, where located ; the character of the streams, whether flow- 
ing the year round ; facility for bridging, water wjiy, Ac, must 
all be carefully noted. 

Particular attention must 1m* paid to the* facilitit^s for building 
the roml, the material of ovcrv kind used in its construction, 
and its sujiply : timber, ti(»s, stone, gravel,--in fact, everything 
which will be of use in tlie construction of the line. One of tlie 
assistants must ke(»j) a diarv, noting <lailv the w(»atln'r and 
everything relating to the survey, country, Ac, so tliat it ean be 
intelligently n^fc^rnnl hereaft4*r. 

I not only want the ])articular eountrv through wliidi the 
lines an* run, develop(»d and mapped, but by a system of tri- 
angulation I want the prominent points, mountains, streams, 
Ac, a(?curately fixed and ma])pe<l, so that, as we advanee, we 
can fix the basis of a general maj) of the 4'ountrv we exi)lore, 
filling in the details as «letermined-by our examinations. 

The in'eliminarv lines shouM b(» run earefullv, and the sum- 

ft • 

mits run to a giade, so as t(» show the grade and a]i]iroximate 
work to ho don«* on location. With your main paity you should 
run a side party under a chief and one assistant, and two or 
tlnve men mounted, with a pack train carrying instruments for 
examining summits. 

This party can Im* used in triangulation, exploring the ccmntry 
north and south of the principal lines, and will often determine 
the woik to be done by the main ]>arty : keej)ing its bas(» with 
the main party, and letiirning asciften as retpiired by the* chi(»f. 
It will be useful in tleterniining the num(»rous lines indicating 
themselves, without placing the main ]>arty u))on th(Mn. It will 
also enable the main ])arty to a<lvance lajjidly antl understand- 
ingly, and keep thcMn fully ])osted as to water and i)est rout^'^s 
for train and cam]). ' 

I find that engineeis are apt to ovi'rlook the nec(»ssity of fre- 
(pient antl full reports. They assume it sufficient to see and 
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judjjje for themselves of the country through which they travel, 
and, tiicrefoi-e, noj^leet to report information, topop^aphy, Ac., 
that are often controlling^ facts in determining questions relating 
to location and c(mstruction. 

I desire, as far as i)racticable, what the surveys determine pre- 
sented for our consideration. Kough profiles, maps. Sec, are to 
accompj\ny monthly rei)ort8, which are to state briefly what is 
met and overcome. Present the entire country examined either 
bv instrument or riTnfwtn'ftsamv. so that we can show that the 
entire ca])acity of the countiy ln\s been exhausted. 

You will use strict economy in your expenditures ; hold yonr 
l>arty to a strict militars* discipline. These instructions are 
general. You are not confined to them, but can add to them 
such others as your ex|)erience in the country to be occupied 
may determine. 

I enclose orders from the War Department and Military Di- 
vision of the Misscmri for escorts. 

Tlie chief of party must give his receipt, and will be held ac- 
countable for the property of the Company in his charge, and 
regular projierty returns will l)e made to me at the end of every 
three months showing the disposition made of the same. 

! 

"-******* Marshall, Texas, Dec, 4, 1872. 

I havt* instructed ^Ir. Evans, who has a )>arty near to Fort 
Yuma, to ])ush on and connect with your part}' at the Pima 
Villages, iu order to get a line through as (piickly as possible, 
and leaving you with your party t^^develoj) the ccmntry between 
Pima Villages and the Rio Grande. 

I suppose that on ytmr return by the Southern Line you will 
examiiu^ the route down the Gila indicated in mv instructions, 
leaving somewhere near the mouth of the San Domingo ; or 
yow will have demonstrated by the time you return what 
furtlier examinations we should make. 

^^^^^^^^ January 2, 1873. 

I want you to examiiif^ the Southeri , Line sufficienth' to give 
me a report on it. 

I do not think it n«Hvssary to run a continuous line, but think 
a pack party could be run through on it, examining the passes 
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and getting the diRtanceR by odometer and triangulation. I 
also want you to consult fully with Mr. Hurd when he arriven, and 
give him Huch advice of the country east of you an you deem 
proper. Perhaps it would 1)e well for you to examine, with 
Mr. Hurd, the line from Mesilla to the head of Blackwater or the 
Rio Penasco or Felix. 

The Guadalou{)e ran^e of mountains must have a thorough 
exploration. This fulls under Mr. Hurd*H duties, but I would 
like to have the opinion of both of you upon it. 

I am, verv resi)ectfullv, 

G. M* DODGE, 

Chief Engineer. 



EN(iiNEEu's Office, 

Makshaix, Texas, June 25, 1873. 
Gen. G. M. D()D(;i:, 

Chief Emunekk : 

Dear Sn:, — Tlie surv«*vs on the New Mexieo Division of the 
Texas A: Pjieitie Kaihvay, completeil under my charge, have 
compriscnl tlie followiii«^ lines : 

1st. The main line from Fort Bliss, Texas, ri*/ the liio 
Grande, Florida and Kailroad Passes, Aiiva]>a Cafhrn and the 
Gila River, to tlie Pima ViUa<;es ; distaiu^e, 3<)S.IJ miles. 

2<1. The San Pedro Line from liaih'oad Pass, ri't Nujjjent'sPass 
and tlie San Pedro, to its connection with tlie main line; dis- 
tance, llH.ofi miles. 

2iL The Tar-; >n Line from S.ieaton eastwanl, /*/'( the Santa 
(Vuz, Tuseon and Cnen<»j^a, to Xu«;ent's Pass ; distanet*, 125.r>2 
miles. 

4tli. The San Simon Line, rln tla» San Simon Vallev, to the 
Gila; distance, l*{9.t miles. 

5tli. The Southern Line from th*' Santa Cruz Vall«*v, ninninj^ 
near the Mexican boundarv, to a conne<*tion with the main line 
east of the Pyramid Kan^e ; distance, 204.8r) miles. 
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THE MAIN LINE. 

; Commenoiiif^ at Fort Bliss, Texas, the line runs up the open 

Vallev of the Rio Grande for a distainee of about five miles. 

Here the river narrows up and becomes almost a canon, it 

having apparently cut its way through the mountains, leaving 

rocky, precipitous banks, and is the <mly place on the river 

i where a rock foundation could be obtiiined for a bridge; although 

I a crossing here would have to be at a very sharp angle, or a 

large amount of rock work would have to l>e done on the 

; approaches. The river runs through this nan-ow gorge for about 

one mile ; the valley then opens out somewhat, but still the 

; ^oi^^> fl*^^ spurs from the mountains extend out into the valley 

for a considerable distance, and to avoid the annual overflow 

we are compelled to cross these spurs with shoi-t, undulating 

I grades. After passing these spurs, we have the regular gi'jule of 

i the valley — about four feet per mile — until we reach Station 

1697, near the settlement of La Mesa. Here we commence 

-i ascending the table-land of the Sierra Mmlre. This t^ible-hmd is 

• about four hundi*ed feet above* the llio Grande, and will re- 

i quire a grade of sixty feet per niil<> for about six miles to reach 

i the plain. 

1 From the top of the Mesa or tal)le-land our line runs nearly 

due west, with light, undulating grades, and very light work, 
over tlie high rolling plain of the Sierra Madre, passing through 
Florida Pass to the vallev of the Miembres, crossing thedryl)ed 
of that stream about twelve miles south of the town of that 
' name, on the stage roml. From tlience, continuing nearly the 

J same course, we pass about twelve miles south of the Ojo 

I de Yaca, or Cow Springs, leaving the Buito Mountains on 

i the north and the Pyramid Tlange on the south, miming just at 

: the foot of the last-named range, and reaching the valley 

which lies just west of this range, one hundred and twenty- 
five miles from the liio Grande. 

From the llio Grande to this point is one continuous plain, 
slightly rolling, covered with gianima grass, mes(}uite and 
Boap weeds, with but very few culverts required, and the work 
' and grades all of the vt^-y lightest. 

Crossing this vallev, we encounter the Peloncillo, or 
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Stein's Peak range of mountains, wliicli extend from the Gila, 
on the north, in a southeasterly dire<'tion, across the boundary 
line into Mexico. This range was cross^nl through a low gap 
about six miles south of the old boundary commission road. 
An eighty feet grade was used in crossing this summit, but I 
think that on a location it can 1h^ reduecul to seventy feet at 
least, and perhaps to sixty-six feet. The line, after crossing 
this summit, hugs the side of the mountain, or rather a pro- 
jecting spur, for a distance of six or seven miles, and then 
makes directly across the San Simon Valley. For railroad 
pass in the Chiricahua Range, passing this summit with light 
work and easy grades, we enter the Sulphur Springs Valley or 
Valley of the Playas de los Pinos, and follow it for a distance of 
thirty miles to the head of Arivapa Valley. From thence, bear- 
j ing a little north of west, we follow this valley for a distanc*e of 

I thirty miles to the lu ad of Ariyai)a Canon. This ])oint is 275 

miles from Fort Bliss, and is the first plac(» where wo encounter 
I any work of importance. This canon is a close, narrow, 

I crooked canon, in many places witli walls of perpendicular 

rock from six to eight hundred fe(»t high. The building of the 
road through this canon will involve a large amount of heavy 
ro<*k work, some 2,500 f«M»t of tunnel, and tift(»en bridges ; also 
some heavy curvatun*. The distance through the canon is 
i twenty-five mih»s. After leavin*' the canon wc enter the valley 

of the San Pedro ; thence d4>wn tliat stream to the (Jila, and 

down the Gila to the Pima villaj'es, the terminus of the New 
* ... 

Mexico Division. 

From the numth of flu* San Pedro, down the Gila for a 

; distance of twenty-tive miles, we will have some little work, 

which on this line niij'ht be called ln^avv work. Yet it is 
» . . . * . . 

' of very little importance when we tak«* into consideration the 

lengtli of our line. Forty five niih's will cover the wlioh* dis- 
tance on which there is jinv work of importance, and twenty- 
five of this is through the Arivapa Canon. Tht» remaining 
340 miles can all 1m» done with ploughs and scrai)ers. 

THK SAN PKDUO LINK 

Leav(»8 the main line just west of Railroad Pass, and, bearing 
a little south of west. <-rosses tlit» vallev of the P!a«:[as de los 
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I, and makeH directly for tlio Calitro Monntaiuft, a raiij^e 
mnning parallel witli the Chiricalina Moiiiitaiiis, uiul on the 
eaatHide of the Htm Pedro. Cn)ssinjx this rjin«;e, throuj^h what 
ifl known an Nu^ent's Pass, with a j^rade of eij^hty feet per mih», 
and light work, we reat'li the valley of the San Ptulro, near th«» 
fiettleinent of Tres Alamos; from then<-e down the vallev of 
the San Pcnlro, eonneetin*^ with tlie main lint* near whi»re the 
Arivapa empties into the San Pedro ; the<listanr«» Inking twenty- 
nix miles longer than by the Arivapa route. 

THE TUCSON LINE. 

This line was run from the west, leavinj^ tlie main line twelve 
miles east of the Pimos villages, near Saniton, and follows a 
valley leading into tin* Santa Cruz ; thence up the Santa Cruz 
alwiut twentv miles to near Pica«*ho Station, thene«» north of 
Picacho M<mntain, eoming into the vaUev of Santa Cruz near 
Desert Station ; thene«» up the vaHey, rin tlie point of mcmn- 
tain, to near Tueson ; thenee up the vallry of tin* Uillito and 
Cueuega to th«» i>ass Iw^tween the Whetstone and Catarina 
Mountains, crossing the divide l)ctwe«»n the Cuenega and San 
Peilro; thene<» down the San Pedro, connecting with the main 
line near Tres Alamos, and just west of Nugent's Pass. The 
profile of this line ju'esents an almost unbroken surface for 
nearly <me hundred mih^s, to near tin* (^i«'nega, or headwaters 
of Rillito, with very light work and undulating grades from 
fifteen to fifty fe<»t ))rr mile. On r4*aching the Cu«*nega we have a 
short distance of rough, ])rok('n gnnind, with a grad*M>f sixtv-six 
feet j)er mile; also, again at the tlivich* ln'twmi the (hienegaand 
San Pedro, we havr some rough ground, with an ei«'htv foot 
gi'ade. The work, howrvrr, is not hravy, and I think, on a loca- 
tion, the grad«\s might he reduct^l to sixty frrt. Down tin* San 
Pedro to its connection with tin* San PimIto line, th«' work is all 
light. From this ]M»int «'ast the linr w ill br idrutiral with the San 
Pedro to its connection with the main line ; from thenre, the 
same as the main line to the Rio (irande or Fort Bliss. 

TIIK SAN SIMON LINE. 

This line leaves the main line in the vallev of tht» San Sim<»n. 
and, instead of crossing, ket»])s down the valh^y to the Oila, 
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tMit<>riiig this valley near old Fojt GcKnlwin; tlient^ down 
ilirough a wide, oimmi valley for al)out twenty miles, .when 
we enter a clos(% narrow, crooked canon, twenty -six miles long, 
connecting with the main line near where the San Pedro emi)ties 
inU) the Gihi. The grades on this line are all light, and witli 
the exception of the Gila Canon, the work is light. Througli 
the canon we have lieavy rock cutting, fiv(» or six hnn<lred feet 
of tunneling, fifteen l)ri<lges, and heavy curvatures. 

THE SOUTHERN LINE 

Wjis commenivd in tlie vallt^v of tlie Sanbi Cruz, south of 
Tucson, and near th(» ilexican boundary line. L(»aving the 
Santa Cruz, it follows the vallev of the Senoita to its head near 
Cam)) Crittenden; tht^nce across a high, rolling country to the 
head of the Hahacomeri ; thence down this creek, rin old 
Cami> WaHeii, to tlu^ San Pedro; thence running an easterly 
cours*» across the San Pedro, Dragoon and Chiricahua Moun- 
tjiins to the San Simon valley. Finding no ])ass througli the 
Peloncillo range, w«» turn north d'^wn tlu» San Simon, crossing 
through a ])ass about six miles south of where th(» main line 
crossed ; thenct\ ri i StMlendtM'fer's Wells, connecting with the 
nuiin line cast of i\w Pyramid Range. This line, in comparison 
with the others, I consider inipn'eticahle. It is much longer, 
and will recjuire grades uf 100 feet |mm" mile, and very liea\ y 
work in reaching the summit between the Senoita and IJaba- 
comeri, and I think it verv doubtful if a line (*an Im* made 
through there without going into ^lexico. 

WATER. 

After lea\in«: the vallev of the Rio (irande, there is no water 
directlv on the main line until we reach tin* Arivaiia vallev. 
Across the Sirnn Ma<lr«* art<'sian wells will have to be sunk the 
most of the distance. Opposite Station .'i,4H(), and eight or ten 
miles north, is ('«i<»k's Springs, wliere there is an abundant 
sup])lv of water, wliich might easily l)e br«iughtdown to the line 
in |>ipes. At the Mienibns their is no dmibt but that plenty of 
water will be fninul by digLring twenty or thiny fet't. Twenty 
miles west. W* cniiir to a point opposite the ( )jo de Vaca (Cow 

springs*. These springs arealxnit twelve mih's north of tin* 
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line, and would supply an abundance of water. In the old 
mining camp of Balaton, in the Pyramid Bange, two and a half 
miles south of our line, they have three wells about forty feet 
deep, with a good supply of water; and the vaUey in which this 
water is found leads directly down to our line, and I have no 
doubt but that we could reach the same vein at about the same 
depth. In the valley of the San Simon there is no doubt about 
finding all the water necessary. If not found at the crossing 
by digging a short distance, there is plenty of good running 
water six miles up the valley. From this point on, there is no 
water supply tliat can l>e relied on until you reach a point oppo- 
site Mount Graham. In the Chiricahua Bange, under the Dos 
Cabezas, there are some springs, but I hardly think they could 
be made available. At about Station 12,900, on the main line, 
opposite Graham, and about eight or ten miles distant, there is 
quite a large stream that comes down from the mountain, and 
sinks soon after reaching the plain. Then, again, near Station 
13,500, we have Bear or Eureka Springs, and four miles further 
on, we reach running water in the Arivapa, from which point on 
there is no lack of water. On the Tucson route, after leaving the 
San Simon, tlie first available water we find is at the San Pedro. 
Twenty miles farther on, we reach the waters of the Cuenega, 
which form a running stream for about seven miles. From this 
point west we will have to depend on wells. In the valley of the 
Santa Cruz, fifteen or twenty feet in depth, I am satisfied would 
give us an abundant supply of water. On the San Simon line 
there is plenty of water, all the way from where it leaves the 
main line to its terminus. 

TIMBER 

The valley of tlie Kio Grande from Han Elizario, twentv-five 
miles l)elow Fort BUhs, tt> Fort Seldon, twenty-five miles above 
La MeHilla, receives its su])i)ly of lumber from Tulerosa, in the 
Sacramento Mountains : this is alH>ut fortv-five miles from 
La Mesilla. Tliere is said to he a large body of fine tiral)er 
there, and all our supplies for this portion of the line would 
have to i*ome from there. A small quantity might be obtained 
from the Ora^un Mountains, within twenty miles ; 'but it eould 
not be depeudod upon for any amount The Tulerosa timber 
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would supply a large number of ties, aH well ah bridf^e and 
building timber. After leaving the Rio Grande, the first timl>er 
is found in the Cook*s Peak Range, north of Cook s Springs, 
and about thirtj-five miles from the line of the road. From 
this point on, all the mountains north of the line have more or 
less timber suitable for ties and building purposes. The Burro 
Mountains have a fine body of timlier on their northern slope, 
about thirty miles north of the line, and in the Chiricahua 
Range, twenty miles south of Bowie, on Corliise Reservation, 
there is said to l>e a fine pinery. On the Graham, Calitro, 
Catalina and 8anta Rita Mountains there is more or less tim- 
ber suitable for ties and building purposes, but it woultl all 
have to be hauled thirtv or forty miles. Fuel for the road 
would also have to come from these points. 

STONE. 

Stone for building bridges, culverts, &c„ I think will be 
found within a reasonable distance of the cntin^ line, and in 
sufficient quantities for all {mr poses. 

COAL. 

No discoveries of coal have 1>een niade anv\\lierc in the 
country through which the road will pass. Tht' nearest eoal to 
our line that I know of, is on the Rio Grande, about sixtv miles 
above La Mesilla, near Fort Thorne. The vein has never luM»n 
opened, and no one seems to know how niueli there is of it, 
or of its quality. S(mie parties were digging for coal near El 
Paso as I came through there, and claimed to have found coal, 
but I am inclined to doubt it. 

For the geology and mineralogy of the country, I refer you to 
the accompanying rejmrt of J. G. Kna|)p, who filled tlie i>c»sitii»n 
of geologist to the party, and has made a full rei)ort. He has 
also noticed some of the agricultural portions of the country, 
and also returns a moieorologi<*al report from July 4, 1872, to 
Mav 26, 1873. 

Profiles and maps of all the lines run liav** l)«*en furnished, 
and I herewith hand you a table of grades and distances and 
elevations to different points on the line. 



/ 
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Fiir the cost of the iliffen»nt lines, I wouUl respectfully refer 
you to the accompHiiyiug estiiiiiites. 

All of which is resiHH'tfullv subiiiitteil, 

(5EO. WOLCOTT, 
I)iv. Enqu, Nkw Mexico Division. 



Nkw York, May 3(Hli, 1872. 
J. A. EVANS, Esq., 
j Division Enoixef.h : 

J Dear Sir,— You will proceed to orpuiize a ])arty for the pur- 

|>ose of developing the country on the line of the thirtj'-second 
parallel, between the Colorado of the West and the Harbor of 
San Diego, California. 

The map submitted to you will show the lines explore<l by 
I the San Diego and Gila River Railway Company. 

I desire the mountain region thoroughly developed, so as to 
! determine the l)est line in an engineering point of view between 

I Fort Yuma and San Diego. The examination for the present is 

to detennine fullv, before any location is made, the most direct 
t and feasible line, having in view the commercial liS well as the 

engineering value of the line. 

Your ex])erience is such, and your knowledge of what is 
necessary so thorough, as to recpiire from me no orders in detail 
as to organization of parties, disci])line, cam]) management, 
economy. &c. 



****** San Fiuxci8Co,Cal., Sept., 1872. 

The line from Los Angelos through San Bernanlino and 
San Gorgonio Passes to Fort Yuma, I examined carefully. 
Through the pass is a surface line, 100 feet grade, and about as 
cheap as the Platte Valley Line. West of the pass to Fort 
Yuma is over a sandy valley country, with light maximum 
grades, sixty feet to the mile. 

East to Los Angelos is some work, but nothing to speak of. 
It is a very cheap, direct line — there l)eing nothing like it on 
the Union Paeitic I^ine to compare it with. The line through 
the Yehatcha Pass has twenty-six miles of as rough work as 
your line at Cott<mwood. 
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The (^entral Pacifif Line thnmgh th<» SH>li(l2i(l and San Fer- 
nando Pasaes, lK>th of whirli tho}* must tako in ^ottin^ to Los 
Au^eloft, ia e(|iially aa rou^h. 

You will 8(M>n see the Gor^onio, and th(» ])rohloni to solve is : 
the kind of a line from San Diej^o to tlio Pass — can you keep 
up the ooaat to the Santa Mar^ierita Kiver, up it to Temecnia, 
and directly across to San Bernardino? 

I am, respectfully, 

G. M. DODGE, 

Chief Engineeh. 



: San Diego, (\l., Feb. 3, 1873. 

j Gen. G. M. DODGE, 

Chief Engineer : 

J Dear Sir, — I herevith submit a report of en<j;inoerin*5 o)H»ra- 

. tioDs c<mducted under my charge on the California Division of 

I the Texaa A". Pacific Railway. The examinations covered bv 

I thia re]>ort extend over a s])ace of six months, from August, 

! 1872, to January, 1873, botli inclusive. A single party was 

placed in the field in Julv, but tlie work was onlv fairlv 
commenced in August, 1872. Since thc»n the c<mntrv be- 
tween the Bay of San Diego and the Colorado River has been 
fully examiueil ; 700 miles of line* liave been actually run in such 
a way as to give an estimate of cost, much of w*hich has been 
over a country where the progress was not more than half a mile 
per day. In addition to this, ?vrv>//;/^//.sx7/;/rfx have l)een made, 
distances measured, and altitudes taken (»ver 300 miles of a<l- 
ditional countrv. 

•r 

For the lM»tter understiinding of the work, the several lines 
will be designated as follows : 

Line A. Otav Valley Line. 

** B. San (torgonio Pass l^ine, No. 1, ria the San Diego 
River, Murphy's Cancm, Buena Vista,. S. I^ouis Rev, 
Temecula, Temescal, Riverside and San Bernanlino. 

" C. San Gorgonio Pass Line, No. 2, rln the Coast. Teme- 
cida, Temescal, Rivei^side and San Bernardin(». 
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Line D. San Gorgonio Pass Line, No. 3, via the Ooast, Teme- 
cnla, Santa Gertrude Cailon and the Portrero of San 
Jacinto. 
^' R San Gorgonio PasR Line, No. 4, via the Coast, Teme- 
cula, the Laguua, San Jacinto Valley, Box Spring 
Canon, RiverHide and San Bemanlino. 
" F. San Ciorgonio Pa88 Line, No. 5, ria the Coast, Temecula, 
San Jacinto Plains, Box Spring Canon, Riverside and 
San Bernardino. 

LINE A.— OTAY VALLEI LINE. 

This line has its initial point within the corporate limits of 
the Citj' of San Diego, and on land to be used as passenger 
de|K)t grounds. Passing through a portion of the city, occu- 
pied, to some extent, although not interfered witli, by build- 
ings, it cuts off an arm of the bay, thereby bringing the main, 
line within easy access of the shi]) cliannel to lands now owned 
in fee by the Company. So much of the line, whatever course* 
may W taken in gc»tting away from tlie bay, would be common. 
Leaving the lands of tlic Texas iS: Pacific Railway Company, the 
line crosses Chollas CnM^k iK^ar its mouth, passes tlirough tlie 
Naticmal Ranclio along one of the stnM^ts of National City as 
surveyed, and witli (»asy grades, good alignment and light work 
readies tlie high liiesa land lying between the bay and the 
mountains. 

The section of line above described has bc^en put in with care, 
and, if a<loj)ted, no furth(»r location of it will be required. It 
was thinight b(»st to do this, so as to be able to form an idea of 
how far one line would interfere with property comi)aratively 
valuable, as w(»ll as to enabh» the city auth<»rities of San Diego 
to comnHMice negotiations for right of way. 

The line in its ))rogress from tht» mesa or tablc-laml curves to 
the h»ft, entering the valley of Otay Creek, the drainage of which 
it follows to its summit. 

For a distance of twenty-seven mih's from the initial point, 
the lin<* is, as above drscrilnnl, on the shore of the bav, on the 
tabh»-hin<l. and in the Otav Vallev. The mat4M*ial is «;enerallv 
drift or alluvium ; easy to move, with the single exception that, at 
what is known as the bend of the Otav a tunnel of l,6<K)feet will 
be necessary, as well as an expensive cros.singof the stream its«»lf. 
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The material in the tunnel is a Qietamorphic rock difficult to 
drill, and so shattered that a tunnel through the point would 
very likely require lining];. The heavy work here is caused by 
a sharp projectinji; spur, impossible to avoid by curvature. 

Attliis point Uwenty-seven miles from zero) the character of 
the line changes, fi'oin the nei*essity we are under of availing 
ourselves of the side slopes of tlie vallov to overcome elevation 
beyond. Tliis may b(» considered the foot of the st<»e]) gradi- 
ents on the west4»rn 8loi>e of tlie range. From hen* the line 
is on the broken slo])es of the neighboring hills. On the thirty- 
first mile a tunnel IKM) feet in length will be necessary, the ma- 
terial in which, l)eing granite, can be removed at less cost than 
the tunnel before described. Unless it should prove so frag- 
mentary OH to n^quire lining, it will not l)e difficult. Notliing 
but an examination of the ]>rofiles can give an adt^quate idea of 
the character of the work from wliere we leave the valh^v of the 
creek to the summit of this drainage. The summit, when 
reached, is broad and flat, making it impr«icticable to lower it by 
cutting, and so reduce tlie gradi(»nt. 

Oiiiy Summit is the water shed between the Otay drainage 
and that of the Tia Juana; tin* Ysidoro or Cottonwo<Kl branch 
of which, a short distance In^vond Otav Summit, crosses our 
direction nearly at right angles, making it impossible, within 
the limit of economy, to maintain onr general course*. The line, 
then^fore, hugs the broken hill-side bordering the San Ysidoro 
Canon on the west, a distance* of six miles, maintiining a level 
grade, the fall of tht* canon for the distance iM'ing over 10() feet 
]>er mile ; crossing the gorge 130 fe*»t above its IkmI to an 
equally broken slope on the ejistern sidts of the canon, upon 
which slo]>e tlie line continues t<i the mouth <»f Bear Canon, a 
tributary gorge, the general direction of which is favorable. 

The distance fnnn tlie crossing of tlie San Ysidoro to the head 
of IJearCafion is twelve and two-tentlis miles; ditteren(*<» in eleva- 
tion, 1,371 feet. Th(»suinmit of Bear Canon is not suitable for deep 
cutting, being broad and flat. We are, tln»refore, from necessity, 
obligetl to use a grade of IIG feet per mile for tin* entire distance. 

The slopes of tlie San Ysidoro and Bear Cafions are very 
broken. The material is granite,either solid or in loose Ixmld- 
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era of great sixe. Tbe profile gives a suooesflion of deep 
cnttiiigH and high embaukiuents. The character of the work 
here would make the arriving at an estimate of quantities diffi- . 
colt The specifications woold always be doubtfal, and meas- 
urement in some sort impracticable. 

The summit of Bear Canon is secoudarjr in character, dividing 
the drainage of the San Ysidoro from that of Melquaty Creek, 
both tributaries of the Tia Juana ; the latter drainage being car- 
ried into the San Ysidoro S4>me eight miles above the mouth by 
meansof Tecate Creek. From the summit of Bear Cafum, easterly, 
a level grade is used for a distani^e of 100 miles, while the line is 
kept on the slope of tlie hill bordering the Melquaty Valley on 
the north. 

Some actual ilistance miglit be saved on this section at a h)ss 
of elevation and depression, and by the use of heavy gradienta 
It is a question, however, if operating lUstanee ct)uld be savecL 
Nothing but a location could determine this. If, however, the 
line has any claims to the adopted one, the attempt should be 
made. 

From the end of this level grade, gradients approximating the 
maximum of llti feet are used to the heail of this drainage at 
Walker*s Summit, the dividing ridge between waters flowing 
eastward to the desert, and those tlowiug westwanl to the Bay of 
San Diego. This sunnnit is in no sense a pass, but the crest of 
the water shed. Its altitude is 1^,870 feet above mean low tide ; 
distant from the initial point 81.62 miles. 

From this summit to the dest^rt n'a Carriso Canon the descent 
is continuous, the work from the summit eastward differing but 
little in character from that west of it until the heml of Camso 
Canon is reached. This canon is a deep, narrow gorge, the di- 
rection of which is nearly north, and j)arallel with the canon of 
the San Ysidro heretofore referred to, and from which it 
does not differ materiallv in character, savo that the rock on 
the slopes of tlie Carriso is more broken up and fragmentary, 
the slopes steejH»r, and the ]>rojecting spurs slniqn^r and more 
numerous. The l)est line we can obtain down the canon will 
require, in a distance of ten miles, eleven tunnels, aggregating 
in distance 6,755 lineal feet 
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The direction of the gorge of the Carriso, b«»injx, as statcnl, 
nearly north, the linit available ()piH)rtuiiity is takfu of iiassin^ 
through the hills to the east of it by means of a tuiiiiol 1,(>(N) 
feet in length, which carries the line to tlio dissert slope, which 
the lino follows with variable gradients, some of which are 105 
feet yier mile. A distance of thirty-one mih^s from the mouth 
of the tunnel last referred to brings the lint^ to tht* level of the 
desert plain. 

For ono-thinl of the distance last named, or sav t4*n miles, the 
line passes over a smooth slo|)e covered with drift ]»ebbles from 
the hills, having a substratum of day, desert and strriK\ Tlie 
course of the line eastwanl is over the de]>ression of New Iiiv4U*, 
in which basin or depression the grade lim* falls to thirty-seven 
feet IhjIow our datum line of mean low ratt»s in the Bav of San 
Diego. 

There can be no question but that mu(*h of the country 
passed over by this line, " especially wliere the soil is of a clayey 
character," could, by the application of water, be made liighl}' 
proiluctive. 

Some of the country west of the X(*w River basin is covered 
with a light layer of shifting sand likely to give some, but no 
serious trouble in operating the road. The mode of construc- 
tion here would be that of having the road-bed in i'mbanknicnt 
some two feet above the natural surface, which plan would from 
necessity 1h? pursued here if no shifting sand made it desirable. 

From the crossing of New Kiv^r (which is nothing more 
than back water from the (^»lorado in time of freshets) to the 
sand hills, the character of thi» c(mntrv does not ditl\»r materi- 
ally from it, except that more of tln^ ground is coveretl with a 
scattering growth of mescpiite timlxM* well adai)ted for fuel ; in- 
deed, on no part of this line can this necessary material lor 
operating a roail be had so readily or with so little cost. 

The total distanct^ from San Diego to the Sand Hills of the 
desert is 178 miles. Thes4^ sand hills, which are im])ossibl4 to 
avoid by a direct line from th(» Carriso Canon, seem to be an 
accumulation of drifting sand carried by the prevailing winds 
from the upper gi*av(»lly plain to the desei-t. They extend from 
north-west to south-east Our line ria San Gorgonio Pass 
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goes to the north, and barely touches them. They extend 
across the Mexican boundary line, increasing in- altitude and 
width of base as we follow them from north to south. 

There are two ways of avoiding them altogether : first, by 
changing the direction of the line from where the leyel plain of 
the desert is readied, and connecting with the line from San Gor- 
gonio Pass ; or, second, by dropping below the boundary line be- 
tween the United States and Mexica The former would lengthen 
the distance from San Diego to Fort Yuma eighteen miles; the 
latter would not increase the distance materially, but would be 
in foreign territory for a distance of eight miles. 

Total distance from depot grounds at San Diego to crossing 
of Colorado River at Fort Yuma, 203.11 miles. 

TABLE OF GKADES. 



AhCKXDINO. DEflCENDmO. 
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Total distance, 203.11 miles. 
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ESTDIATB OF GOSTHSECTnON NO. L 

Frok Dxfot Gbouhds to Statioh 908+7D, Foot of Obads 

n THB Otat Yailit. 

DXBTAHOB, 2&8 MiLBB. 



641.4M 
53,000 
63.000 
17.fi00 



,747 
98.070 
19,746 

96.8 

40,984 



C. yaidi earth ezoiTatioii At 

•* " looM rock escavation at 

•• " aolid " " •• 

•« « tunnelling at 

'* ** Moond-claM masonry at 

Feet, R If., timber in trestles at 

Ponnda of wrought iron bolta at 

** ** caKt ** waahen at 

Milea anpenitructure — including iron, tieii, lay- 
ing, Ac, at. : '. 

Lin. feet piling 



S 39 

1 00 

9 95 

14 00 

10 00 

60 00 

10 

H 

13.000 00 
60 



9178,683 19 

63.000 00 

119.950 00 

945,000 00 

6.960 00 

49,787 35 

9.807 00 

1.579 68 

348.400 00 
90,149 00 



2&8 miles at $38,205.00 per mile, $1,023,899.16. 



SECTION NO. 2. 
From JStation 908+70, Foot of Heavy Grade, to Station 4,300, 

IK THE CaRBISO CaNON. 



Distance, 81.57 Miles. 
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81.57 luiloK at $113,777.00 per mile, 19,280,837.31. 
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SECTION NO. si 

Fbox Station 4,300 in Cabbiso Canon to Station 6,300 

ON THX Desbbt. 

DlSTANCB, 18.94 MlLE& 



1,339.850 
9G.073 

5.092 

18,100 

22.722 

18. 
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$ 88(375.158 00 

1 (K) 90.073 00 

20 00 13.840 00 

12 (N) 01,104 00 

50 (N) 48.111 40 

10 (N) 1.810 (;o 

8 00 1,817 7G 
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18.94 miles at $44,568.00 per mUe, $844134.7& 



SECTION NO. 4 
From Station 5,300 to Colobado Riyeb at Fort Yuma. 

Distance, 75.8 Miles. 
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75.8 miles at $17,056.00 per mile, $1,292,835.75. 



SUMMARY OF COST. 



Section No. 1 20.8 mibs 

" " 2 Hl.rtl •• 

*• •« 3 18.94 •* 

•• 4 75.8 
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The foregoing estimate is based upon a width of road-bed of 

sixteen feet in cuttings and twelve ta^t where the work is on 

embankment In the side-hill work, more es})ecially in the 

San Tsidoro and Carriso Canon, whore the (h^ep gulches occur, 

the estimate is based upon the supposition that we take what 

excavation there may be in the adjac<'ut cuttings to form a base 

for trestlerwork of timber. In a few cases an amount of bor- 

i . rowed material is estimateil, so as to bring the length of posts 

J within 100 feet Li one case, crossing the Cottonwood, or San 

Tsidoro, four spans of truss bridging have l)een estimated, 

making 600 lineal feet The mode of estimating this line, and 

the same is true of all the lines, has been this : The line has 

been estimated in embankment Where\er the material in the 

excavation is shown to be beyond a reasonable haul (1,000 feet), 

that quantity has been addecL All cuttings have l)een classi- 

» fied. On the rocky sections of the work, the foot of the heavy 

gradient, twenty-seven miles from the initial point, the material 

;,i in excavation has been assumed to be twenty-five j)er cent 

j earth, twenty -five per cent loose rock, and fifty jwa- cent solid 

rocL This classification is believed to be tolerably correct so 

far as the cuttings are concerned. 

The material which it is necessarv to obtain for road-bed out- 
I side of the cuts proper, technically termed "borrowed," are 

assumed to be earth ; it forms a considerable part of what is 
termed " earth excavation " in the estimatt^s. 

The character of the mountain work and its material on this 
line is such that it may be diflicult to obtain the (piantity of 
earth for the purpose. A large quantity of looser rock may 
have to bo obtained, which wouhl increase the aggregate of the 
estimate and the cost of th(^ work. 

The amount of curvature on this line, 17,864 degrees, is ex- 
cessive, indicating of itself a v(»rv broken country. It will l>e 
; readily seen, if the total curvature Ihj divided or distributed 

. over that part of the line where it occurs, viz., l>etween the foot 

of the grade and where the line leaves (^irriso Canon, a distance 
of eighty-three miles, it will be found to give a curve of four 
degrees per station. Radius 1,432 loot for that entire distance. 
Cui'ves of eight degrees and ten degrees will be found nect^ssary 
on this line in many places, as in Carriso Canon, and also in 
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the San Ysidoro. A lateral shift of a few feet would plaoe the 
line in heavy work, in some cases making a difference of eightj 
or one hundred feet in the altitude. Nothing short of an actual 
inspection of the line on the -ground can convey an adequate 
idea of the character of the work. It is safe to assume that no 
bids by the yard for doing much of this work would' be had. 
There would always be a doubt as to classification, and a diffi- 
culty in holding material once disturbed in its place. 

In consequence of the rocky character of the mountain sec- 
tion of this line, the grade line has been thrown out of cutting 
as much as a due regard for economy will warrant ; the em- 
bankments are therefore heavier to some extent Much of the 
heavy embankment is replaced by timber, as is evidenced by 
the large amount of that material provided for in the estimate. 

SAN GOR(K)NIO PASS LINK 

As on the western slope we have several approaches to this 
pass, it will be necessary to institute a comparison between 
them, so as to arrive at the best line as to cost of construction 
and economy of operating. 

What is designated in the index as San Gbrgonio Pass Line No. 
1, starts from the so-called depot grounds at the foot of Spring 
Street, San Diego, having a common starting-point with the 
Otay Valley Line. At Old San Diego, distant from the 
initial point 2.66 miles, we have the starting-point of San Gk)r- 
gonio Pass Line No. 2 ; Line No. 1 following the San Di^i;o 
River for a short distance, thence up Murphy's Canon, keeping in 
the interior, crossing the drainage of the Solidad, Penasquitas, 
San Diegito and San Louis Bey, dropping into the valley of 
Temecula Creek 

The latter, or Line No. 2, from its diverging point at Old 
Sau Diego, hugs the coast ah far as the Santa Marguerita 
Rancho, where the Temecula Creek finds its way to the sea, up 
the valley of which it runs, connecting with Line No. 1. 

In the comparison, we may consider the distance of 2.66 
miles as common to both lines. 

Distance, Line No. 1, 64.5 miles. 
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Elevation, Line Na 1» 8,020.6 feet 

« " " 2, 903.6 " 

Depression, Line Na 1, 1,624.7 feet 

" " « 2, . . 621.9 " 

It will be seen from the above that distance is in favor of the 
Coast Line^^levation and depression largely in favor of it ; 
and when we take into account that much of the additional 
elevation and depression on the interior line is surmounted by 
means of heavy grades of 105 feet to the mile, whereiis on the 
Coast Line no gradient of more than sixty-three feet per mile is 
necessary, the comparison is greatly in favor of the Coast Line. 
To make the comparison more complete, the following estimate 
of both sections is submitted : 

SECTION OF LINE NO. 1.— INTERIOR LINE. 

Distance 616 Miles. 



1.3G9.216 

315.681 

411.541 
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64.5 mUes at $41,554 per mile, 12,680,280.37. 



ESTIMATE OF PART OF LINE NO. 2.— COAST LINE 

Distance, 59.3 Miles. 
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5U.3 
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solid rock excavation at. 

tunnelling '* 

first-class masonry 

second-class ** 

Lin. feet piling at 

Feet, B. M., timber in trestles at 

Lbs. of wrought iron bolts at 

*' ** cast iron washers at 

Lin. feet of tmss bridging at 

Miles of sui>erstructure iron. ties. &c., at 
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30 $534,867 30 

2 (X) 121.442 00 

10 00 5\K'2i'AI 00 

20 00 58.0(K) 00 

12 00 24,000 (K) 

50 38.857 (H) 

50 0<), 1)2.013 50 

10 6.311 40 

8' 2,409 84 

38 00 85.500 00 

1.300 OOJ 770,900 00 



59.3 miles at 130,247 per mile, $1,793,651.04 
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It is possible that some of the material classified above ou 
" Sec. of Line No. 1 " may prove to be soft, loose rock. With 
our present arrangements of grades, if so, it will not bo difficult 
to lift our grade line out of it. The character of the work 
along the coast is so favorable that the price attaclied (thirty 
cents per yard) is high, and will go far toward remedying any 
error in classification. 

As there is a difference of five and two-tenths miles in dis- 
tance, a large difference in cost of construction, as well as in 
cost of operating, all in favor of the coast line, we may discard 
the interior line altogether. 

From the convergence of the two sections hist referred to and 
compared, the line continues up the narrow canon of Tomocula 
Creek for a distance of 7.2G miles, which distance is necessarily 
common to all lines approaching the San (}or«^onio Pass from 
the Bay of San Diego. A further description of the canon will 
be given hereafter. 

At the head of Tomecula (^anon wo find the second div(»rging 
point of lines No. 1 and 2, the first going by way of the Laguna, 
Temecula Creek, Kiverside and San Bernardino to the San (lor- 
gonio Pass, and the latter by a direct line cia the Potrero of 
San Jacinto. 

Line B, " Gorgonio Pass Lino No. 1," being disposed of by 
the comparison already made, w(^ will now consider Line (\ 
" Gorgonio Pass Line No. 2," as from tlie head of Tem<?cuhi 
Canon B and C an^ common. 

Lines E and F are but modificaticms of Line (\ the first (£) di- 
verging from it at the Lagnna, and connecting again near liiv(*r- 
i side, in tlie Santa Anna Valley; the latter (F) diverging at 

the head of Temecula Canon, occupying for a short distance 
common ground with the direct line(D), and connecting with 
Line £ on the San Jacinto Phiins, from whenre E and F are 
identical to point of connection with Line C, near Kiver- 
side. 

It will l)e necossar}', ther<*foro, to eompare, first, lines E and 
F; secondly, to compare the best of the twci with Line C. 
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Distances are as follows : 
Head of Temecula Canon to Riverside, Line E, - - 47.18 miles 

Line K Line F. 

Total elevation 678.5 feet 679.3 feet 

depression 705 . " 753.7 " 

ESTIMATE OF LINE E. 

From Head of Temeoula CaSJon to Riverside. 

Distance, 47.18 Miles. 
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3r)7,'.>*.U C. ynnU earth excavution at 

73.H71 ;** •' 1<H>K<» roi'k «'xcavati(« at 

147.742 :•' " Kolid •• excavation at 

883 .*' ** Ncnmd-eltuiH miiKonry at 

72H Lin. fft't i>ilin^r at 

5r)2.G18 iFeet. \i. M., timber in trestleH at 

1:^,759 PoundH wrought iron bolts at 

C,75t» I ** niKt •• washrrs at 

47|\J5,MilfH KU[M'rKtrncture - iron, tiex, an«l tnu:k- I 

laying, at. ... > Sl:i,(HM» (K), 6i:i..'M0 (K) 



$ :w»$HJ7.:W 


:m) 


1 (N) 


73.871 


(N) 


2 (N) 


2'.»r».l84 


U<1 


12 (M) 


10,.V.MI 


00 


&\ 


4:)r> 


80 


r>o (X) 


27.rKi(> 


\H) 


10 


1.275 


\M 


8 


405 


'M 



47.18 miles ut $2:{,960.00 jior inih', $1,130,437.20. 

ESTIMATE OF LINE F. 
FitoM Head of Temecula CaSon to Riverside. 

Distance, 43.61 Mnj-:s. 



420. ^ni i '. yanln »«arth excavation at 

7'i.47-"i " ** l(M>Ke nx'k «'xcjivati<»n at 

iri4»,8.V; •• " solid •• •• •• 

\JYX* •• *' Herond 'lass iiiaKnnrv at 

50M.702 F.M t, H. M., tiiiibrr in tn-sthsat 

12,022 INunids wrought in^n bolts at 

f»,r»28 •' rant *' waslurs at i 

4:J/|,\, Miles su[H-rstru('tun* -iron, ties and thic*k- I 

laving, at *13.<H)0 oo' r>i;«;,«».io 00 

43.61 milos at $25,633.00 ]}oy iiiilo, .?1, 117,773.84. 



$ :<o$i2n,i.-,i» 30 


1 (Ml 


75.425 00 


2 <M» 


:MM.712 (M) 


12 «)(» 


20.388 <N) 


50 «X» 


25,435 10 


10 


1.202 20 


> H: 


522 24 
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ESTIMATE OF LINE C. 

From Head of Temecula Ca5(on to near Riverside. 

DiHTANCE, 53.66 Miles. 



301,808 

48,362 

400 

3,128 

340.284 

8.831 

5.iK)2 

53 «« 



C. ynnlH earth excavation at 

" ** loose rock excavation at 

•« *' seoond-cIaHH masonry at 

Lin. feet piling at 

Feet. B. BI.. timber in trestles at 

Founds wrought iron bolts at 

'* cast *' washers at 

Miles su])erHtmctare— iron, ties and track- 
laying, at 



$ 30 


1 00 


12 00 


60 


60 00 


10 


8 


$13,000 00 



$90,542 40 

48.362 (M) 

4,K(X) 00 

1.876 80 

17.014 20 

883 10 

423 36 

687,580 00 



53.66 miles at $15,870.00 per mile, $851,481.86. 



Line F. Line C. 

Total elevation - - - - 679.3 feet 732.35 feet 

" depression - - - - 753.7 " 715.06 " 

The comparison here again resolves itself into one of distance 
and costs, the elevation and depression on one line approach- 
ing tliat of the other very nearly. If the grades were equated 
on lM>th lines, the distance of 43.61 miles, length of Line F, 
would be made to approach that of line C, caused by tlie 
heavier gradients of the former. 

The advantages of this section of line C over the shorter 
line, are, as seen, a difference in cost of $266,292.00, and the 
l>etter opportunity it offers for northern connections, as where 
the line deflects to the right out of the Temescal Valley, the dis- 
tance to Los Angelos cannot l)e more than 37 miles. Either line 
would oi)en up the country bordering the Santa Anna River, and 
that of San Bernardino. 

We will now compare Lines C and D from their divergence at 
the head of Temecula Canon to where they converge in the Pass 
of San Gorgonio: 

Distance from Temecula Canon t^) Pass Line C, 78.39 miles. 
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it 
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« D, 40 
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Total elevations 
" depressions 



Line d. Line D. 

2,414.35 feet 1,774.4 feet 

755.05 " 77.9 " 
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ESTIMATE OF LINE C. 
Fbox Head of Temsotjla CaI^on to San Ooroonio Pass. 

Distance, 78.39 Miler. 



96.086 



47.868 

13.918 

8L818 

TOM 



0. yards earth ezcaTation at 

'* *' loose rock excavation nt 
" '* aeonnd-cbuia maMonry nt . 

Lin. feet piling at 

Feet, B. M., timlM*r in treatleHat. 

Ponncla wrought iron IxiltH at 

*' wanheni at 
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$ 3() $iri'.).r>i'2 40 

1 (M) Ori.lii'io (N) 
4.140 (N) 
1.W70 80 
in,'MV2 IM) 

lo: l.:m i20 



lU (N) 

lU)! 

f>0 (H)' 



cast ., 

Milea tnperrtmctnre — iron, tiea iinil tnu*k-' 
laying, at 13.(HM) 00 l.(H0.070 00 



7a39 miles at $16J08.00 per mile, $1,309,733.26. 



NoT& — ^The additional elevation and dc])res8i()n on tliiH line 
is caused by the secondary summit between the Teuiecula and 
TemescaL 



ESTIMATE OF LINE D. 
Fbom Head of Temecula CaS^on to San Oougonio Pash. 

Distance, 40 Miles. 



830,381 

96.0ri8 

191,939 

6,496 

%TH 

9.574 

350 

1,904.000 



C. yards earth excavation ut 

loone rock eximviitiiin ut . 

aolid •• 

tnnnellinKut 

flrHt-claHH mnHonry at 

aecond-claHS miiHDury at 

Lin. feet tram brid^^inK at 

Feet, B. M., tinibvr in tn^atleH ut. 
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94,823 |PoandR wrought iron bolt8 nt 
17,600, ** cast iron washerH at 
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l^l.'.IMO (M) 
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r>4.iso 00 


12 IM) 


:m»,hmh 00 


:\H <M) 


i:<.:«H» 00 


r>o (M) 


('>0.2(NI 00 


10 


2.4r,2 M) 


N 


1.412 80 



40 



Miles snperstructure— iron, tit^n and truck- 
hiying. at 



la.iNK) 00 r»20,(NN) 00 



40 miles at $36,985.00 per mile, $1,479,383.90. 

The ug^egate cost of the sections last ccmsidered differ $169,- 
650.00. To offset this, we have the shorter diHt^iiu^e on Line D, 
with a much better arrangement of gnides, hh our .iseent iH con- 
tinuous from the head of Teineeula Canon to the Pass; wliereas 
on Line C we make tlie sulwidiary sumniit 1)et\veen the Te- 
mecula waters and those of Sanbi Anna Creek via the Temescal. 
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If grades were equated the difference in operating dis- 
itmce would l>e further increased. Throwing aside whatever 
advantages Line C may have in the matter of future connections, 
we will be quite safe in assuming Line D to be the best in an en- 
gineering point of view. 

It will be understood that all the lines via Gk>rgonio Pass 
have a common extension from the Pass to the Colorado river. 

I shall now give an estimate of the cost of Line D, from the 
initial point to the crossing of the Colorado Biver : 

Total distance, from initial point in San Diego to 
the crossing of Colorado Biver at Yuma . . 270.34 miles. 

Total amount of elevation 4,138.7 feet 

" depression .... 3,996.9 " 

TABLE OF OBADEa 



Between feei and 20 feet|>eT mile. 
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ESTIMATE, SECTION NO. 1. 
From Depot Grounds via the Coast to Head of Temecula CaSon. 

Distance 67.08 Mii^a 



1,812,195 

K.122 
2/.MN) 
2.9:<2 
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2.351;, «K)rt 
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C. yardH earth exniTution at 

•• •• iiolid rtvk exciivation at 

*' tunnelling at 

tlrHt-claMi niarionry at 

Het'find-flaiw mjiwonry at 
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Fi*et. H. M., timber in trewtlet* at 
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20 001 


5M,(N)0 00 
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:I5.1S4 00 
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38.857 00 
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117.845 40 
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7.474 90 


8 


3.714 72 



tl3,Ono 00 S7S!,010 00 



67.08 mUes at $33,540.00 per mile, $2^249,87*2.52. 
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ESTIMATE, SECTION NO. 2. 
Head of Temegula CaSon to San Gorgonio PAsa 

Distance 39.98 Miles. 



839.3H1 

95.968 

191.9:W 
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17.660 



*• 
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39|<)A)i^il^»^I>®i^^^**^^^i^-ii^i^>^>^"f^*l track, at 13,(NN» (N» 510.740 00 



39.98 miles at $36,098.00 per mile, $1,443,178.65. 

ESTIMATE, SECTION NO. 3. 
San Gorgonio Pass to Fort Yuma. 

DiSTANGE, 163.28 MlLE& 
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24.(N)0 00 
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37.555 (H) 
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163^"o MiU>H ani>erHtnictnre - iri>n, tit^ and track, at 13,1HM) (H)j2.122.r40 (H) 



163.28 miles at $15,953.00 per mile, $2,r)04,821.56. 

SUMMARY. 

8<H-tion No. 1 r,7 ,"„»«, milea $2,249,872 52 

•» 2 39 ,«•„•*, •* 1.443,178 <U> 

'• 3 l<*»-'*,Vo ** 2.<;<V4.821 .-,0 

$2:),296 00 per mile '-i'OjVo "»»»•« $<i,297,872 73 

We have now a full erttimate of costs, clistiuct's, table of 
grades, «fec, on Line A, ** Otay Vallov Line," and on line D, 
which has proved to Ix^ the l>ost approach to the San Oor^ouio 
Pass from the bay of San Diego, and can now institute a com- 
parison between them : 
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OOMPABISON. 



Distance 

Elevation 

DeproHHion 

Curvature 

Cost per mile , 

Total cost 



LnfB A. 



4.580A feet 
4.452A •• 
17.864 degrees 



$61,256 00 



$12,441,706 97 



Lmx D. 



270 AS, mUes 
4,138^. feet 
3.905A " 
6,354 degrees 



$23,296 00 



$6,297,872 73 



TABLE OF GRADES— LINE A. 
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Total 203^4 miles. 



TABLE OF GRADES—LINE D. 
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It will l)e seen from the preceding tables that only in the 
matter of distance has the Otay Valley Line (A) any superiority 
over the San Gorgonio Pass Line (D). This is more in seem- 
ing than in reality, being more than neutralized by the heavy 
gradients, additional elevation and excessive curvature of the 
Otay Valley Line. 
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If we take an engine weighing thirty nett tons, all of which is 
placed on the drivers, having cylinders sixteen inches in diame- 
ter, with a stroke of twenty-two inches, driving wheels sixty 
inches in diameter, working with an* effective pressure of 105 
pounds per square inch of piston, we have a tractive force. ' 

16X16X22X105 _ ^^ ,^^ 
oO 

The opposing force can be resolved into friction of engine, 
tender and cars, resistance of gravity on inclinations and cur\'a- 
tures. We will assume friction of engine and tender to 1>e 350 
pounds; friction of cars, "a mean of several experiments," to 
be six pounds per ton. 

Resistance due to gravity — the formula : 

WXG 

5,280 

W — weight in pounds. G — grade in feet i)er mile. 
AVith the data assumed, we find that the engine will move on 
level grado, 1584 tons. 

On a grade of 15 feet per mile, . . 820 tons. 

30 " « . . 546 " 

" 50 " " . . 371 " 

70 " " . . 293 " 

" .92.1 " " . . 222 " 

'* 116 " " . . 182 " 

AVo find, therofore, that a grade of 

15 feet [)er nule for one mile =-^ 1.93 mil(»s of level. 

30 " ** " - 2.9 

50 " " " =- 4.3 " " 

70 " " " ^ 5.4 

92J " « « = 71 

11(5 « « u _ 3 7 u 

If wo assume the tonnage from east to west is equal to tliat 
from west to east, and apply tlie ratio, we find the 203.11 miles 
of the Otay Valley Line to be equal to 782.78 miles of straight, 
level line. Taking the curvature, 17,864 degrees, and resohdng it 
into a three-degree curve, ecjual to a gra<le of seven and one-half 
feet i)er mile, we have an additional length of level line of 
146.64 miles, making in the aggregate 929.42 miles. 
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Applying the same process to the San Gk>rgonio Pass Line 
(D), we find the 270.34 miles to eqaal 827.82 miles of level line. 
Taking, as in the last case, the curvature, and treiskiing the 6,354 
degrees in the same manner, we have an additional distance, 
equivalent to a level line of fif t j-two miles, a total of 879.82 
miles, or forty-nine and six-tenths miles in favor of the San 
Gorgonio Pass Line (D). 

It may be stated, further, that the method used of reducing, 
the curvature as above, is largely in favor of the Otay Valley 
Line, as much of it would have to be used in six, eight and ten 
degree curves, which, unfortunately would occur on its heaviest 
grades. ^ 

No distance can be saved in location on the Otay YaUey Line ; 
but rather, as already noticed, an additional distance of eighteen 
miles would have to be made to avoid the sand hills of the desert 

A distance equal to two miles can be saved in location on Line 
D, as well as a saving of 100 feet in elevations. This was 
caused by the manner of making connection of Line D with Line 
C in the Gk>rgouio Pass, it is quite evident from an inspection 
of the map. 

SAN GORGONIO PASS LINE (D). 

For purposes of description this line may be conveniently di- 
vided into three sections. 

Isi From the initial point in San Diego along the coast to 
the Baucho Santa Marguerita. 

2d. From the Bancho Santa Marguerita to San Gorgonio Pass. 

3d. From the San Gorgonio Pass to the crossing of the Col- 
orado Biver at Fort Yuma. 

SECTION 1. 

The initial point, as before stated, is identical with the zero 
of the Otay Valley Line. It passes along the shore of San 
Diego Bay, with a general direction, of N.N. W. to False Bay, tho 
channel of which it crosses where it is narrow, and general 
depth of water slight, to the western slope of the Solidad Moun- 
tain, continuing along that slo^^e, with easy grades and light 
work, to the depression of La Jolla, a small ravine debouching 
directly to the oceaiL 



139 



From this nviae of lift Jo)l» to tlie month of Solidad Creek, 
■ distance of five and fonr tenths miles, the breakers wash the 
baae of ft oli£ The Solidad Mountain puttinf^ out a spur sea* 
ward for the whole distance, the heavy work on the coast line 
is mostly confined to tiiia section. 

The cliff prasents nearly this profile — 




Of the 1,782,891 cabic yards of material on this Efection, fall 
60 per cent is chai^eable to this distance of less than SJ miles. 
It is believed tliat a better arrangement of grade can be adopted 
on location than thtft I have nsed to make the estimata upon, 
and ft saving mode in quantities thereby. 

From the vicinity of the Solitlad to where the line deflects to 
the right, entering the Santa Margnerita Valley, tlie country is 
favorable in many places ; the cliff-like character of tlie countr}' 
ceases, being replaced by a Hlope sufficiently flat so that the 
line can be placed upon its face, without danger or tlie moving 
of mnoh material; and, ngain^ where cliffs do occur, they are sur- 
moanted by fiat table lands, easy of access, and conforming 
very nearly to a prActicnl)le grade. 

Some elevation is lost, from the necessity we are under of 
dropping into the valleys, viz.: the La Jolla, SoHdml, San 
Di^^ta, San Louie Key, &i\ 

The maximum grade on this section will not exceeil 60 feet 
permile. 
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SECTION NO. 2. 

The difltiince from the Sunta Marj^noritii A'aUey to Los An- 
geles, via San Juan Capistrano and Ataheini, is ostinuitcMl to 
be 74 miles, and the characU^r of the country quit** favorable for 
a railway. 

From the Santa Marguerita Valley our line enters th(» canon 
of Temecula Creek. The initial point of tliis S^^etion iNo. 2) may 
be considered the foot of steep grade on the San Gorgonio Pass 
Lines. The canon is ton miles in length, and is caused by the 
breaking through of the drainage of the Temecuhi baisin, 
through the Santa Anna Mountains. The gorge is cpiite nar- 
row in places; in seasons of freshet the narrow diannel bring 
occupied solcdy by thc^ wat<»r, as evidenced by marks on the 
rocks bordering the stream. A mode of construction inti»rtVr- 
ing as little Jis possibh) with the wat«M'-way, will Iiavr to 1h» 
ailopted. A reference to the estimates will show a liberal 
quantity of slope wall maisonrv provided for this part of the 
line. 

The amount of work in the canon is not exc«*ssive. The 
material will prove to be nearly all rock, and it has bet^n so 
estimated. The gratles are not as heavy as is usual in plae<'s 
of similar character, the maximum being 100 feet p4'r mile for 
two miles of thedist^mce through the canon. 

After leaving the gorge tiie line crossc»s the open plain of 
Temecula, from whence it takes a courscMlirectlv for the Pass c»f 
SanOorgonio. This Temt^cula Plain is an open valh»y In'tween 
the main range and the Santa Anna Mountains. The Tt»mecula 
Plain and the San Jacinto Plain, both of which, our lin<» 
crosses, occupy the inti^rval l)etween i\w slope of the San Jacinto 
Mountains and the secondary rangt* or spur called the Santa 
Anna Mountains. The direction of tin* dt^pression <»f the 
Temecula Plain is north-west; estimated (listance to Los 
Angelos, eighty miles; all of whicli is ov(»r a favoralde country. 
Forty miles of it would bt» up a tribubiry of theTt^mecula anci 
down the Temescal C-reek, the same ground as that oecupied bv 
our San Gorgonio Paiss J.ine C\ 

From the li(»ad of Temecula Canon the lint* is t^vervthing 
that can be desired for a distance «)f 21.81 miles, whieh takes 
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in tlw slope of the Temecula Basin and San Jacinto Plains; 
from tlionce we follow up a tributary of San Jacinto Creek to 
what is known as the Potrero. It is on this section that most 
of our heavy jjjradients of 105 feet *per mile occur, as well as 
the ^reat('r part of our rock work and curvature. 

This Potrero, or "i)<)cket," oj)en8 out into the Pass of San 
Gorj^onio. A reference to the map will show that Line D tends 
to tlie left li(»re, whereas it should bear to the right : this was 
don(i for the ])nrpose of connection with the zero of a line start- 
in*^ from tlie Pass. As a consequence, some two miles of dis- 
tance is s(MMnin<j;l3' sacrificed, and about 100 feet of elevation. 
Tlie altitude of this, the best defined of all mountain passes, is 
2,021 fe(jt for line approaching^ it from San Bernardino, and 
2,.')2() for a lini^ c!ft the Potrero. This seeming discrepancy is 
caused by the ])ass IxMiig triangidar, having a drainage east- 
ward to tli<» desert, westward to the Santa Anna River and 
southward to the San Jacinto. The trend of the summit is, 
tlhiefon', diagonally across the broad jdain of tlie Pass, drop- 
l>in^ olV in elevation as the crest is followed south-easterly, 
which will readily account for the difference of 100 feet in favor 
of LiiM' 1) rm the Potrero of San Jacinto. 

ft is somewhat remarkable that this, the lowest of all the passes 
in the ran^e, should be flanked by the highest mountains, having 
tli<' \\\'^\\ |»eakof San Hc^rnardino to the north, and that of San 
Ja«-into, sometimes callcMl San Gorgonio, to the south of it. 

SKCTION NO. 3. 

Fitim tln^ summit of San Gorgonio Pass, the line commences 
at onci' the desceut towards the desert Our profile shows light 
woik, with maximum grades of 105 feet ])er mile, descending, 
until tJK^ mouth of Coahuila Valley and the plain of the desert 
is reached. The grades down this slope are valuable and un- 
dulating, a constant desc(»nt being used. By incr(»asing work 
and using a uniform grade, a low(»r rate maybe had. This would 
necessitate n, closer adln^ing to the lateral slopes of the 
valley, and would increase <piantities. As this is a part 
of the liiH* not examined bv mvs(df ix-rsonallv, attention 
is called to the accomi>anving report of Mr. 'J. U. Crawford, the 
assisti^nt engineer, who made the survey : 
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San Dieoo, Febrnan- 5th, 1873. 
Ja& a. Evans, Esq., 

Eng r CaL Div. T. & P. Railway. 

Deab Sir, — I have the honor to report that on the Tth day 
of October, A. D. 1872, the corps of engineers under in}* charge 
began our exploration at the summit of the divide in San Gor- 
gonio Pas& We found the summit to be a broad, triangular one, 
approached by three separate and distinct drainages — one from 
the west cia the San Temotes Canon, a tributary of the Santa 
Anna Biver ; another from the south via the Potn^ro Canon, a 
feeder of the San Jacinto ; and a third one from the east na 
the San Gorgonio Canon, wlAth unites with the White Water 
drainage. These several systems, forking at their heads into 
innumerable avogos and washes, made the establishing of the 
moBt advantageous summit a matter of some difficulty, and one 
only to be finally determined upon by the dovclopuient of the 
ground by cross levela This has been successfully accomplishod. 
We commenced by laying a line in an easterly direction, down 
the San Gk>rgonio Cafum in the direction of White Water, ml- 
hering mainly to the bottom and northern slope of the vallev, 
and obtaining most satisfactory n'^sults as to the cost of con- 
struction, alignments and gradients. 

I found the soil generally to be mixed with boulders and cov- 
ered with a close undergrowth of cactus and cat-claw brushy 
among which cattle can find somolittle pststure. The sido-hill, 
for the greater part, is an oven slope, broken oocusioii.illy by 
shallow cross drainage. Some 2\ miles to the north of where 
our line crosses the summit, lies a ranch owned by Dr. Etlg.-ir. 
This is a well watt^rod and exceedingly fertile estate*. prt»litie in 
fruit and vines ; a fine quality of wine is maih^ at this ])lar<* and 
bears the name of the smnmit. At this ])oint, and adjaeent to 
our line, are some never failing springs, which could easily 1h> 
made available. Some 5} miles east of the summit our line 
passes 2.^ miles from Gelman*s ranch and Stage Station, at 
which point a fine running s]>ring would furnish an abundant 
supply of water, which Gelman freely t<»nders to the Company 
in the eVent of their locating near them. Vand(*vorter*s ranch 
is situated twelve miles from the summit and a mile north of 
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the line. Here, also, water can be readily brought to the line. 
Farther on, nineteen miles from the summit, we pass White- 
water Stage Station, leaving it 1} miles to the north. Here we 
! also find water in abundance. In this case, as is also the same 

! with the others, the spring has a goo<1 head and would be self- 

feeding to a height of fifty feet above the triick. 
Throughout the San Gorgouio Pass we found any amount of 

* coarse granite rock, suitable for building masonrv ; while the 
I sides and top of the San Jacinto Mountains, and the ravinos 

• which cut deep into the sides of the San Bernardino Mountains, 
I are covered with a thick growth of piue, (*edar and oak, which 

is visible from the lino, though apparently rather inarcessiblo. 
Upon our arrival at Whitewater Station, I discontinued the 
survey of the line for the time being, and for a time o{)erated 
on ,the western slope in the direction of TtMuecula, until the 
27th day of Noveml)er, 1872, when the line was again re- 
sumed, and pushed on past White River, where I found, for this 
season of the year, an unlimited supply of water fed from the 
mountains; when our party passed about mid-day it was run- 
ning briskly. Our teams went on about three miles, skirting the 
stream, and pitched camp u{>on its border. They then began to 
fill the water barrels of the outfit, when suddenlv the stream 
commenced to die away and sink from their view ; so much so 
that, notwithstanding they dosed it u)), the ))arty fared poorly 
for water that night ; however, in the morning it was running 
briskly again. This, however, only occurs when it leaves the 
side-hill and debouches upou thebroml sandy expanse of the 
Coahuila Valley. 

From this point as far as the Cabazon Valley we pasM^d 
through an arid, sandy, desert region with no vegetation, Have 
an occasional greenwood bush. Avoiding the sand hills, 
which laid for the most ])art in a ridge to tlie south of us, we 
laid a verv din»ct line, without enrfiunterifij; any olistacles to 
cheap and ra])id (*onstrnction, to the Caba/on Valley, which we 
entere^l some tiftv niih*s south-east from the summit. Here 
we found the soil to have rhangcil to a rich sandy lr>ani, 
susceptible of successful cultivation by th«' aid of irriga- 
tion. There ap{M;ars to Ik* water in abundance, as wher- 
ever the Indians have dug for it their etrorts have )>een 



134 

rewarded, they always finding it within ten to fifteen feet of 
the surface. 

The whole surface of this valley is covered with a thick 
growth of mes(][uite and arrow weed, which in a great measure 
protects it from the baneful influence of the sand storms which 
are prevalent here. 

The Conia Tribe of Indians live in this valley. They num- 
bereil some 1,70() .souls when the hist census was taken, but 
have sinc«^ become reduced in niuulH'rs. They are a stalwart, 
hearty, st^t of iikmi, and subsist princii)ally upon the mescpiite 
bean and the small j^ame they are abl«» to kill with their 
arrows, in tlie use of whirli tlioy an» exceedingly expert. 

After leaving this valley, the line passeslM^lowtide level, and 
cross4»s tli<^ n«)rtli(»rn extremity of the (treat Salt Lake of the 
Colorado Desert. At the plaet* of our crossing, we did n«)t strike 
wat(*r, but skirted it, as tlie mud was deej) and tenacious; after 
which we crossi»d a largt* alkaline* deposit, upon large blocks of 
almost ])ure salt, from i to (5 feet scpiaie, and S to 10 indies in 
thickness, tass^'Uated lik»» a pavement and almost corres])ond- 
ingly solid, \Nliicli passetl, we began to ase«'ntl, and traversing 
the southern |»roji'i'tinii of what liad apparently bf»en in ages 
nMUott* a sninnerg(»d island of disintegrated sands, stones, 
shells, a large de]>osit of gy|>sum and lamimited mica. Tlie 
slope was rwi up in i>laces by subse(|uent washes and drainage, 
and was complt^trly bare i»f vegc'tation ; to our north, and 
crossing this islaml, towered abrui>tly a formidable h)oking 
mass at a tlistance it resembji-d the ruins of s')me dismantled 
fortrrss, a close inspection jM'oved it to be a formation of red 
sandstone roek, exidently tin* ]iinnacle around which, in an- 
ci«'nt <lays, the nnghty I'acitic had hoiled and surged ; th«» rest- 
less waves had washed great <*av«'rns into the very heart of th«» 
rock, until they resemble the massive portals of somo grim 
casth'. So larg<* were thi'se openings, that into one of tln^m I 
readilv nule niv horse. This formation is a silent wit4n»ss to 
the fact that, in tlavs gone bv, the Paeitic claimed all of this 
country as its own, ami is almost the count4'rpait of tin* 4*eh»- 
l>rat<Ml La Jolla caverns, north of San Diego. 

Si'ventv-seven niihs from the summit and 4 miles to the 
north of us, is the Dos Palnios stage station, upon the line of 
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the Arizona mail route. At this place there are springs both 
saline and sulphurous, quite warm and excellent to bathe in, 
but very poor as a l)everaf^e. 

Six miles further to the north-east of the stafi^e road brin^ 
us to Brown's (Jap. 

The altitude is as yet undettTuiined, but in approach inj:;' 
it from the direction of Dos Pahnos, the indications are that 
a line could l)e obtained ui)on an unbroken, susbiining side- 
hill. Ninety-four miles from the sunnnit and 4 or 5 miles 
to the south, we i)ass tlie mud vok^anos, iive in numlier. They 
are found in erui)tion, altt^rnately and intermittiMitly a <'loud of 
white va])or-like smoke rolls out from their craters, and the 
constant dei)osit <)f material exj)elled forms, in time, miniature 
peaks from 30 to over 100 feet in height. Want of time on my 
part precluded the i)ossibility of a closer investigation of this 
subject 

Since leaving Cabajou Valley our. line has been laid over a 
dreary, arid wastes not a vestigt* of either animal or vegetable 
life; the soil cither of a tine alkalint^ or sandy nature, cut by 
a drainage wliicli looks in j daces formidable, but when it is con- 
sidercil how drv and lij^lit the dust is, and that the whole sur- 
face of the country seems to slidt* like (piicksand mixed with 
water, and at tin* slightest imiHMliment waslu^s for itself a new 
chanm^ through the yiehling material, a closer estinnite of 
the reipiisite allowance necessary for proper draina^ can l)e 
obtaint»fl. Across this desert tlu»re is no fresh water after leav- 
ing C*abajou, all of the sju'ings are strongly impregnated with 
sidt or sulphur. In order to obtain a suj)ply of fivsh water, 
either artesian wells must be bored or a cond4»ns(»r used. 

The water at Dos Palnios is ustnl by both men and animals, 
and is much m<u'e palatable than that at Fink's S|>rings, which 
is exceedingly nauseous, but would jn-obably sustain life. 

As is seen by the jirotile, the line passes for a C(msiderable 
distance Indow sea level. In mldition, it evidently passes across 
the dry beil of a salt laguna which rec«»ives the surface drainage 
from a large scope of territory, without having any visible out- 
h't. In seasons when tlu»n» occuiv* an unusual rain-fall, this 
basin is liable to till up more or less. I inipiired carefully into 
this nmtter, and from the best information I c^mld obtain, I 
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judge the limits of its rise to be within 5 feet vertical ; certain 
it is, that the stage trail l)etween Dos Palnios and Toros crosses 
it in the vicinity of the lowest portion, and has never yet l>een 
interfered with by overflow. Apart from this, however, it wouhl 
probably be advantageous to locate the line from Caliajon 
Valley via Palma Soler, Dos Palmos and Fink s Sprin«;s, cling- 
ing to the side-hill, which is even anil seems to invite, and aim 
to maintian a level grade to connect with the line at the north 
end of the Sand Hill Range at Sta. 6,000, which is a point we 
will have to make. This will throw out a rise and fall of 250 
feet, but will increase the cost, curvature and length of the line 
somewhat After turning the iK>int of the sand hills near ^Ion- 
mouth Tank, our line is laid almost direct to Yuma through a 
thick growth of Palo Verde, Iron-wood and Mt»s(piit4\ all 
dwarfed, bushy trees suitable for fire-wooiL 

In this neighborhoiHl we also find an abundance of grass 
which is quite green, and grows in tufts or bundles. This 
cattle eat with aviditv. The formation of the jjjround is an 
almost level mesa of stony mati^rial, a natural ballast, iirmly 
compacteil. The drainage is very light and t^Muls to t\\o south ; 
it seems to sink l)efore reaching tlie sand hills, which l>h>ek our 
course in that direction, rising to the proportions of a formid- 
able looking ridge 150 feet high. 

This valley will eventually make fine grazing land if a sui)|)ly 
of water can be obtained. There is not a s])ring or w(dl in it, 
save the two natural reservoirs, Monmouth and Nigger Tanks, 
which ai'e sitmiUnl neai tln^ bast> of the hills, and are simply 
accumulations of rain-water, caught in the bottom of small 
sc<nired out ravines, and is 4»ntin»lv unreliable. 

Some few years since the govt»rnment built a corral and 
started to sink a well alxmt the centn* of this valley. Tlu* lat- 
ter undertaking was abandoned at a depth of IJO feet without 
achieving any results. I am, however, sanguine that a good 
supply of artesian water can \ye had by sinking to a moderate 
depth. 

Tlie only obstacle we encountered Ix^tween this vaUey aind 
Fort Yuma, was the descent from the nH\sa to tlie Colormlo 
River bottom ; this, however, wjis successfully accomplished by 
the use of a moderate graule, and crossing these alluvial flats 
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we reached Yuma upon the moruing of the 17th of December, 
1872, having traversed 146 miles in 18 working duya 

I take this opportunity of bearing testimony to the valuable 
assistance which I received from my able assistants, Messrs. 
J. E. Jackson and John A. Evans, and to the uniform energy 
and cheerful activity displayed by the other members of the 
corps. 

The difficulties with which we had to contend cannot well be 
over-estimated, and can l)e only fully appreciated by persons 
familiar with the locality, or accustomed to desert travel 

I am, very respectfully yours, 

JOS. U. CRAWFORD, 

Assistant Engineer in Charge of Party. 



The great features of the desert portion of Line D is its de- 
pression below the sea-level ; this can be avoided in the manner 
set forth in Mr. Crawford's Report 

The crossing of the Colorado River at Yuma is common to 
this line D, and tlie Otay Valley line. The Colorado River, 
immediately after its confluence with the Gihi, cuts through a 
projecting spur, which seems to leave an isolated butte on the 
right bank upon which Foi*t Yuma is established 

This butte is small in extent, affording just sufficient room 
for the garrison. Surrounding it on all sides, save that occu- 
pied by the channel of the river, is the alluvial bottom land of 
the Colorado ; in season of freshets, it is, in fact, an islancL 

A line crossing the Colonulo River bottom and approaching 
tliis elevation for the purpose of crossing the river at an eleva- 
tion sufficient to disjiense with the necessity of a drawbridge, 
could only do so by means of a long, high embankment, as the 
uniform level of the bottom land is maintained to the foot of 
the sloi>e of the butte. 

Tlie only thing suitable for the high crossing would be a sus- 
pension briilge ; the direction would be slightly- obli([ue ; the 
span 500 feet The objection to a pier will be found in the 
character of the foundation and the cram|)ed condition of the 
channel, and its shifting. The bridge site, Inking but a few feet 
from the confluence of the two rivers, the channel is some- 
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times on one aide and sometimes on the other — depondeiit upon 
which of the rivers may at the time be swollen by a freshet 

As the crossing of the Colorado Biver catinot he coiisidere^l 
fixed until the examinations east are completed, no soinuliii^K 
were taken at the crossing, but there seems to be a ooiiHider- 
able depth of shifting material at the bottom of the river. 

As before referred to, a crossing of the river lietter suited to 
our direction may be found higher up, and a couHidernble 
saving of distance be effected. 

In concluding the summary for this lino, it may l)o sbited 
that all the available openings suitable for n railroad throu^di 
^the mountains have been examined. The concluHiou is irn^sisti- 
ble that the best approach from the eastwanl to the liay of 
San Diego, is by way of the Gorgouio Pass and the Canon of 
Tei^ecula Creek. 

On my arrival at San Diego, in August, 1872, the impression 
seemed to prevail among those familiar with the nioniitaiiis 
east of here, that a more favorable line could l>e had aiToss the 
range by dropping into Mexican Territory. So gouf^ral did 
this opinion prevail that, during the visit of the ])residont and 
yourself to this coast, the conclusion to examine it was ar- 
rived at 

Before placing a party on the lino, which would have rocpiirod 
in courtesy permission from the Mexican authorities, I re- 
solved to make a reconnfiiftfttnu'e of the oountrv, to see if the 
route was promising, and to obtain such data in tlie way of 
altitudes and distances as would facilitate the labors of the 
party. As several examinations of this sort have been made 
during the progress of our labors here, I shall desi^naU^ this as 

BECONNOISSANCE OF THE TIA Jl ANA VALLEY 

AND TRIBUTARIES. 

Starting from the initial point, the ground oc<-u|)ied bv the 
examination is common with that of the Otay Valley liine to 
nearly the south line of the Nati<mal Ranche, or wliere the line 
turns to the left into the Valley of tlio Ota}' ; from th<'ni*«», i-on- 
tinuing the southerly course, passing La Punta, we entt^r the 
Valley of Tia Juana ; ccmtinuing up it 4 miles, we i>ass the 
national boundary, still keeping in the Valle}- of the Tia Juana 
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to the mouih of the San Ysidoro, or North Branok It will be 
recollected that our Otay Valley line croBses this same San 
Ysidoro some diBtance above. Following up the San Tsidoro for 
4^ milesy we find a canon or gorge. ^ 

From our initial point to the mouth of this canon, is 23 miles 
by the route traveled. A line 20 miles in length oould be had 
by leaving La Punta to the right, crossing ihe Mesa, which 
would prove quite practicable Indeed, a line of easy grade 
and light work could be had from the place of beginning to the 
entrance of this canon. Altitude of valley at lower end of 
gorge, 214 feet by barometer. 

The distance through the canon is estimi^ted to be 2^ 
miles, altitude of upper opening of canon, 445 feet The 
difference in height can be overcome by a grade of 100 feet 
per mile ; or, what would be better, the shorter or Mesa line> 
could at the cost of additional work, be kept up on the slope, 
and a lower griulieut used to overcome this elevation. Passing 
this gorge, the Valley of the San Ysidoro opens out, having 
some extent of bottom land along the margin of the usually 
dry l)e(l of the stream, for a distance of 6 miles, in which 
distance we pass out of the Valley of the San Ysidoro, taking 
that of Tecate Creek for better location. 

The liscent of the valley for this distance of 6 miles is 103 
feet, making the total altitude 548 feet At this point the 
Valley of Tecate^ Creek ceases and becomes a close canon, 
continuing for 2| miles. The difference in altitude between 
tlu^ opening of the gorge and the upper end, 915 feet, or 333 
fert i)er mile ; total altitude, 1,463 feet This elevation would 
liavi' to 1>e made by any line occupying the ground examined. 
Starting from the upi>er end of the caiion, with its elevation of 
l,40Ji fe(»t, running biu'k towards the Bay of San Diego, with a 
griuliont of 100 feet per mile, would require a distance of 14]^ 
miles, wliieh would take us back to where the line would leave 
the M(»sa, somewhere near the crossing of Otay Creek. I doubt 
much if sustaining ground could be had for such a gradient 
Certain it is that the work wouUl be very heavy, caused by the 
broken character of the slopes. ^ 

This (\'ir)on of T<»cate may be considered one of the control- 
ling points on this route. From the head of this gorge to near 
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the head of San Jos^ Valley, an affluent of the Teoale, the dis- 
tance is estimated at 12^ miles, difference in elevation, 1,482 
feet, requiring a grade of 118 feet per mile. The profile would 
be broken, the work very heavy, as it would be necessary to 
cling to the lateral slopes for the entire distance. 

From the head of San Jos^ Valley to the summit of the 
divide, an estimated distance of 18 miles, no difficulties occur. 
The elevation of summit is 3,580 feet From thence, this line 
would pass through a depression leading into the Carriso 
Canon, connecting with the Otay Valley line at the head of it 

A line over the ground examined would have no advantage 
over the Otay Valley line in point of cost — the only superiority 
would be the saving of 290 feet in the summit 

If the country covereil by this remnnoissanoe was under the 
jurisdiction of our government, and if th^ question of route 
lay between the Otay Valley line and this, it would be well to 
give the ground passed over a more thorough examination. 

It is estimated that no saving in distance would be effected 
by this line over the Otay Valley line. 

TABLE OF DISTANCE AND ELEVATION. 

Initial Point, San Diego . milea 1<>.3 feet 

Crossing of Otay Creek 10 " 25. " 

Barber sRancho,TiaJuana Valley 4 " 80. " 

Bendenas, Mouth of San Ysidoro 5 " 160. " 

Canon San Ysidoro (lower end) 4 ** 214. " 

(upper end) 24 " 445. ** 

Canon of Tecate Creek (lower end) ... 5 '* 548. *' 

" (upper end) ... 21 " 1,463. " 

Head of San Jose Valley 12i " 2,945. " 

Summit of Divide 15} " 9,580. " 

Head of Carriso Canon 14^ " 2,63a " 



752 miles. 

In the examination of railway lines looking to the Bay of 
San Diego as a terminus, more or less attention has l>oen given 
to the route cia Warner's Pass. In the matter of actual dis- 
tance, a line connecting San Diego with the Colorado River at 
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or near Fort Yuma, Ha this pass, would rank midway In'twoeii 
the Otay Valley line and the line via San Gorgonio Pas& 

The approach to Warner s Pass from the desert has not been 
looked upon with favor by engineers who have examined it, ride 
Beport of CoL R. 8. Williamson, Pacific Railroad Repprts, and 
also A. B. Orey, Civil Engineer. 

The only favorable report I am aware of is that of Mr. Chas. 
EL Poole, made to the San Diego and Gila, Southern Pacific and 
Atlantic Railroad Company. I have so far been unable to find 
a copy of the reports in exie7i9o. In Senate document No. 5* 
Session of 1856, incorporated into the Report of the Surveyor- 
General of the State of California, we find a reference to this 
report, and a short summary of it, with tables of grades and 
altitudes, over the signature of Mr. Poole, who at that time w^ih 
Deputy-Surveyor of San Diego County. I copy a part of the 
table: 

lutermediate DiMUm*«, Total IHHtaDce, Altitude. 
MUm. MiloK. Foet. 

Bay of San Diego 

CapitanGrande, Indian Village .. 32 ^'^ 7^7 ^ii 

♦ Summit of San Isabel 18 jVo 51.17 3,3(>0 

San Jose Valley 3.44 54.61 2,768 

♦ Warner s Summit 9.27 63.88 3,630 

San Felip 10.82 74.70 2,455 

♦ Entrance of Canon 8.05 82.75 2,638 

Great Lagoon 51.75 13450 70 

Mouth of Gila 66.00 200.05 180 

The manner of making the examination, which I believe was 
instrumental, seems to have been a line run in the lowest part 
of the several valleys, viz., up the valley of San Diego River to 
the mouth of Oakwood Canon, up that drainage to the second- 
ary summit of Santa Isabel. In the bible, of which the fore- 
going is an abstract, actual grades are given of 171 feet, 181 
feet, 254 feet, and 452 feet per mile on the western slope ; from 
the information thus obtained a deducted gi*ade of Ix^st observed 
location is obtained of 107 feet per mile. The secondary huiu- 
mit of Santa Isabel, which separates the drainage of the San 
Diego River from that of Warner^s Pass, which fiows into the 
San Louis Rey River and the San Bernardo, is a controlling 
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point as to grade, assuming that the summit can be lovered by 
cutting 40 feet, making the elevation of grade 3,320 feet ; a 
gradient of 100 fc^et per mile would have its f(M)ting some 6 or 
7 miles down the Indian Village of Capitan Grande, and 
would require to be continuous for 26 or 27 miles. As this 
would be side-hill work for the entire distance, and over broken 
slopes cut ui> bv deep lateral ravines, they would be in char- 
acter similar to tliat on the Otav Vallev line. 

It is (jnite evident from Mr. Poole's table, and corroborated 
bv our own examinations, that the natural approach to Warner's 
Pass is not by tlie drainage of the San Diego River, but rather 
bv the San Louis Rev. 

The summit of Warner's Pass is given by Mr. Poole as 
3,f)2^).5() feet. Colonel Williamson gives the altitude as 3,780, 
wliicli nearly agr<M\s with our observations in the vicinity. As 
tlie l.itter are barometric and the former supposed to be ob- 
tained by aetual survey, it is presumed to be the most correct. 

A line v\n the San Diego River and Warner's Pass wotild 
giv(^ ji greater amount of elevation and depression than our 
Otav Vallev line, caused bv the Santa IsaM summit on the 
w(»stern slojje, and the San Felip summit on the eastern, l)oth 
of which are additional and unavoidable. Reports having 
reacluHl nie of a summit north and east of Warner's Pass, 
wliii'li j)roniis(»d an opening to the desiut, 1 instructcnl Mr. A. 
P. Wood, Principal Assistant Engine^er, to examine it and take 
with him a ^aiide who, from having live^l in the vicinity, was 
supj)osi'd to have an accurate knowledge of the country. Mr. 
WixmI's report is subinitted. It will be gathered from it that 
the |)roper and natural outh»t to the coast from Warner's Pass 
and also the pass which he examined, is na the drainage of the 
San Louis !{ey River, which would dispense* with all secondary 
summits, and give a continuous descent from the summit to 
the sea. 



J. A. EVANS, 

EN(i'K Cal. Div. T. k P. Railway. 
Dkau Sik,— I ih^rewith submit a n»port of an examinaticm 
made bv nie, according tt) vour orders of Oct. 20th, 1872, of a 
l)ass in the Sierra Nevada Mountains, situated at the head of 
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the San Louis Bey River, and about 2 miles north and 5 miles 
east of Warners Pass; also of the country east of the pass 
leading down to the desert, and from the same point west- 
ward, down tlie valley of the San Louis Key lliver to the 
ocean, with a vi<'w of ascertjiining its practicability as ji railroa<1 
route. 

I reached the neighborhood of the pass (m Oct 28th, accom- 
panied b}' John Warner as guide. The pass is a gap from 3 to 
4 mih»s wide, tlie mountains rising abrui)tl3' on either side. 
The surface of i\n) country is sni(>otli,'gradually ascending from 
the west to the summit, wliere I found, by barometric observa- 
tion, the elevation U) be I>,900 fret. At the north of the pass 
the d(»sc*(Mit (sistward is, in many places, preci])itous. By an 
observation taken on an arm of iho des<»rt, I found the fall to 
b*» 3,00() fret in a distance of 7 miles. 

On the north side the pass leads into a canon, which I fol- 
lowed to when* its drainage enters San Felip Creek at the lower 
end of Siin Felip Canon. The distance from the summit of the 
pass to this point we (estimated to 1k» 10 J miles. The descent 
in the tirst 2\ miles from the summit is 710 feet ; in the n«i 
3 miles it is 775 fec»t ; and from th«nc(% for a distance of 5 
miles, 130 feet per mile or 050 feet This rapid descent of the 
canon would necessitate keeping a line on the side of the 
mountain. On the sid(» of the mountain separating this canon 
from the San Felip Valley, 1 thii^k sustaining ground can be 
found for a line of j>racticabh» grad(»s and curves. 

Tliougli 1 am t)f tin* opinion that a grade of ilG feet per 
mile from the summit would necessitate crossing a low place in 
the mountains into the valley of the San Feli[), and to '^et out 
of this valley with a line of the same grade, a line w<mld have 
to follow the mountains back in tlu* direction of Warner's 
Pass for some distane*', and thence b(»ar south and east alon^*^ 
the mountains on tin' south sid<» of the vall<»v. 

■ 

I'his would involv** a great amount of curvature, and the 
work would l»e of a n rtf ln(U'if rharii('trt\ as the sides of tlio 
mountains are cut up by de(»p lateral canons and shari) spurs 
conijMisrd of solid rock. The surface of tlie countrv is covered 
with granite rock, which appears to Ik* rai)idlv disinte'^'atiu''. 
Their is scarcely any growth of vegetation hi»re. 
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From the summit of the pass, westward, down the valley of 
the San Louis Bey, I found an entirely different country. Ac- 
cording to barometric obsenratioUy the descent does not exceed 
100 feet per mile for any part of the first 16 miles from the 
summit, west The country is a smooth Talley, Tarying in 
width from *} to 3 miles, and well watered. 

At this point the stream leaves the valley of Warner* s Pass, 
and enters San Jos^ Canon. In a distance of 16 to 18 miles, 
this canon descends 1,720 feet. The side of the mountain, to 
the south of the stream, is comparatively smooth and favorable 
for the construction of a railroad. 

After leaving the canon thdre are no difficulties in the way 
between that point and the ocean, as a line would follow the 
valley of the San Louis Bey. Good alignment can be had from 
the summit to the ocean. The course of the stream is from 
east to west, and it is comparatively free from sharp angles. 

There is a good supply of timber for fuel — not for other pur- 
poses — on the sides of the mountains, from the summit to the 
mouth of San Jose Cafiou, and an abundaut supply of good 
water from the summit, west I found a few springs of pure 
water on the desert side, though I doubt the supply being suffi- 
cient for railroad purposes. 

BespeotfuUy yours, &c., 

A. P. WOOD, 

PaiK. AssT £no*b. 



It would seem, from the examinations of Mr. Wood, that the 
pass, north and east of Warner's Pass, is less advantageous 
than Warner H, as in making the descent from it towards the 
desert, it would be necessary to make the detour back into the 
valley of the upper San Felip, and surmount the secondary 
summit between the draiu^ige of San Felip and the Carisso. It 
would seem, by comparing authorities, that the summit is 
higher tlian that of Warner's Pass. It is presumed, further, 
that the line indicated by Mr. Poole would exceed in elevation 
and depression, as well as in distance and grade, the Otay Val- 
ley line ; it need not, therefore, be used in a comparison with 
our nortliem lines, via the San Gorgonio Pass. 
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The openings or passes in the range east of San Diego, may 
be summaried as foDows : 



Hameof 



1. Sftii Gorgonio. 

a. Wamer'B Pms 

3. Fms near Warner's. 

4. Yolcan Pass 

5. Head of Pine YaUey 

8. Walker's Summit 

7. Ii0aHanto8*Sammit,Mezico 



Altitudft, 
Ftet. 



2.521 

3,630 
3.900 
3.850 
4.700 
3.870 

3,580 



Mfttarsl Approach to. 



Coast Une. Temecnla Gafion and 

Potrero of San Jacinto. 
Coast Line and San Louis Bey Valley. 



<« 



44 



«« 



4« 



San Diego Biyer and Tributaries. 
Otny Creek and Cottonwood Valley. 
Otay Creek, Bear Cafton, and Mel- 

quate Qreek. 
Tia Juana Valley. San Ysidoro and 

Tecate Creek. 



The impracticability of the summits 4 and 5 consists largely 
in the difficulty in reaching the desert, the direction of the 
descent being directly east, and not parallel with the direction 
of the range, as is the case with the approach to Warner's 
Pass and Walker s Summit. 

TERMINUS OF SAN DEEGO. 

The Texas and Pacific Railway Company has acquired title 
to two leagues of land, in the vicinity of the bay, 700 acres of 
which lies in a compact body, contiguous to the best and most 
accessible part of the ship channel on the eastern shore of the 
bay. This tract is conveniently situated for the location of 
depots and shops, requiring little or no grading for that pur- 
pose. 

By reference to the map it will be seen that a spur line from 
our line D, diverging near Old San Diego, would make avail- 
able for business the basin inside of Ballast Point, and in front 
of La Plaqua. This spur will cost but little to grade, and if 
required, dockage could be made there with little expense, so 
as to place cars within reach of ship tackles. 

It may be mentioned as one of the advantages of the northern 
line, that all approaches to it from any point of the bay will 
prove to be simply extension of line, as opposed to lengthy 
detours. 

In conclusion, I beg to refer to the valuable aid received 
from Mr. A. P. Wood, Principal Assistant, upon whom has de- 
volved most of the labor of preparing the estimates, and to Mr. 
J. U. Crawford, by whom much of the labor of developing the 
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line via Gorgonio Pass, was performed. That we are able to 
give results so soon is due in no small degree to tlie activity 
displayed by him in his allotted part of the work, and to Mr. C. 
J. Fox, who also develoj^ed some of the most important lines 
leading to San Gorgonio. Mr. Fox's labors were conducted 
with great care, and whatever part of them may be adopted, 
much labor will be saved in future location. 

To Mr. J. H. Reno, upon whom devolved the most difficult 
and discouraging part of our surveys, miich credit is due. In 
the month of July, 1872, he managed to keep the party together 
iinder difficult circumstances, although not then in full charge 
of it 

From Mr. C. P. Taggart, to who^ I was referred to for 
advice in all legal matters, I have received valuable assistance 
and counsel. 

Respectfully submitted, 

JAMES A. EVANS, 

Enq'b Cal. Div. 



